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Pr eface

This book unravels the story of Ottoman scientific endeavors. In 1877, 
the Ottoman Empire boasted the seventh-longest electric telegraph net-
work in the world. As far as modern communication infrastructure, the 
Ottomans were among the most advanced nations at the time. Their pro-
gressive status is surprising, considering the common Western image of 
the Ottomans of the nineteenth and early twentieth centuries as back-
ward and impoverished—a view that even many elite Ottomans shared. 
Yet the portrait uncovered by this volume is one of considerable curiosity 
and vibrant scientific and technological activity. Indeed, Ottoman society 
was among those cultures that successfully adopted new technologies and 
adapted them to their own needs. The Ottomans could also boast scien-
tific independence, successfully producing their own technologies rather 
than relying on a foreign source for supplying a final product. Granted, 
the Ottomans could not claim any world-renowned invention or inno-
vation; yet their many scientific and technological abilities sustained a 
six-hundred-year empire. Their successes (coupled with failures and mis-
understandings) were humble, but their story is very human, reflecting 
universal experiences.

Communicating the full range of scientific and technological activi-
ties that occurred in the Ottoman Empire is a task for a competent team 
of specialized scholars, considering the spatial and temporal breath of 
Ottoman history. The outcome of their endeavors would be a multivolume 
work. Hence the scope of this study is limited to experiences with sci-
ence and technology of Turkish- and Arabic-speaking Ottomans who 
produced, legitimized, consumed, and altered scientific and technologi-
cal products. It weaves together teachers and students, patrons and men of 
science, the students of science and the users of science. The book high-
lights the numerous Ottomans who were engaged in science and tech-
nology as “doers” or “consumers,” sometimes on a modest level, thus inte-
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grating laypeople as well. Intentionally, the book does not celebrate the 
outstanding geniuses and major discoveries, as by definition these were 
few and untypical of their times.

The book puts forward three main arguments. First, an “Ottoman sci-
ence” did in fact exist, harboring unique features differentiating it from 
other scientific systems of the time. Planning and organization of the 
processes of scientific activity are embedded in cultural worldviews and 
prioritizations that are different in different places. This volume explains 
the various modes of operation, forms, and formats that made the science 
and technology conducted within the Ottoman realm indeed uniquely 
Ottoman.

The second main argument is that Ottoman society and culture were 
a fertile ground for diverse scientific activity. This contradicts common 
wisdom that still prevails in many academic and non-academic circles, 
namely, that after the medieval period’s Muslim Golden Age, Muslims 
shut themselves off from other civilizations. This book on Ottoman sci-
ence presents a different vista of scientific activity in a Muslim society 
from the fourteenth century through the beginning of the twentieth cen-
tury. The assumption that the Ottomans were inherently opposed to in-
ventions and innovations is challenged.

The third, more general argument is that Ottoman scientific activity 
suggests that excellence and innovation are not necessarily identical to 
invention as we understand it today, namely, cutting-edge creative break-
throughs. The term generics—that is, products that are comparable to 
patented brands in performance—is very useful here to conceptualize 
Ottoman preoccupation with science.

Like “my” Ottoman scientists, I too relied on the help and support of 
so many people. I am glad I am able to repay it by presenting them with 
this book and acknowledging their support here.

The project originated as a short textbook in Hebrew for a new Open 
University of Israel course on Ottoman history. I thank Professor Haggai 
Erlich and Dr. Tal Shuval, who invited me to write it. Drs. Yuval Ben-
Bassat and Avi Rubin, who reviewed the textbook for the Open Univer-
sity, were encouraging and helpful.

While working on the textbook version I realized the acute need to 
write a monograph in English on this topic. For that reason I delved again 
into the sources. Along the way the manuscript went through a series of 
major transformations to supply colleagues and students with a book-
length discussion of the processes that produced Ottoman science.

I owe a debt to my colleagues at the Department of Middle Eastern 
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and African History at Tel Aviv University. Professor Uzi Rabi, the de-
partmental chair during the period of writing the monograph, was a con-
stant source of support, morally and materially. He also enabled me to 
offer seminars on science and technology in the Muslim world that were 
the beginning of the book. Professor Ehud R. Toledano, head of the Tel 
Aviv University Program in Ottoman and Turkish Studies, read a prelimi-
nary outline. I benefitted from his ideas. Dr. On Barak graciously shared 
with me his insights into science, technology, and modernization in the 
Middle East based on his own work on materials and temporality in colo-
nial Egypt and coal in the Middle East; he also carefully read the whole 
manuscript.

With Dr. Keren Abbou-Hershkovitz, a friend and a colleague, I share 
an interest in Islamic science. I thank her for numerous discussions on nu-
merous versions of this text. I enjoyed these talks and profited from them. 
With Dr. Rainer Brömer of İstanbul Üniversity’s Tıp Fakültesi, whom 
I also think of as a friend, I shared many talks on Ottoman science and 
medicine around the globe: in Oxford, in Heidelberg, and in recent years 
in Istanbul, in- and outside the Ottoman archives. Dr. Sonja Brentjes of 
the Max Planck Institute for the History of Science, Berlin, is a very gra-
cious colleague (in addition to being one of the more erudite and meticu-
lous scholars I know). She answered several questions via e-mail and was 
willing to share her work by facilitating me with copies of publications I 
could not locate easily. During the conferences of “Translations, Transla-
tors, and Converts: Transmission of Knowledge in the Seventeenth Cen-
tury Ottoman Lands” (Chicago, March 2013) and “Studies of Knowledge 
in Eurasia and Africa: Issues of Methodology and Future Perspectives” 
(Berlin, June–July 2014), I benefited from our talks on methodology and 
sources in history of Islamic science. Professors Tzvi Langermann (of Bar-
Ilan University) and Robert Morrison (of Bowdoin College) listened to a 
description of the book on the shores of the Bosporus. I thank them for 
their interest and comments.

I would also like to express thanks to my students at TAU in the semi-
nars “Science and Technology in the Muslim World.” Together we tested 
ideas and evidence. Your questions triggered me further.

Along the way I benefitted from opportunities to present vignettes 
from this work in several conferences and workshops. In February 2008 
I presented a paper at the European Social Science History Conference 
(ESSHC, Lisbon) on German-speaking health officials in the Ottoman 
Empire that became part of the my discussion on modernization and state 
involvement in scientific production. In May 2008 I participated in a panel 
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on medical exchange in premodern Asia, from the Levant to Tibet, at the 
Annual Conference of Asian Studies in Israel (ASI, Jerusalem). In July 
2008 I participated at the Three Societies Meeting dedicated to the theme 
of “Connecting Disciplines.” It was a joint event of the History of Science 
Society, the British Society for the History of Science, and the Canadian 
Society for the History and Philosophy of Science. In both conferences I 
focused on what would become a major theme in this book: the flow of 
people, techniques, and knowledge East and West. This theme was also 
discussed in September 2011 in a Tel Aviv University Minerva Humanities 
Center conference organized by Professor Y. T. Langermann, who leads 
the working group on the migration of knowledge in the eastern Medi-
terranean during the late medieval and early modern periods. The most 
recent venue, in September 2012, was the fourth international confer-
ence of the Mediterranean World, “Domino Effects and Hybridization of 
the Mediterranean,” held at 29 Mayıs Üniversitesi, Üskudar, Istanbul. In 
March 2013 I presented a paper on Ottoman translators within the frame-
work of the University of Chicago symposium “Translation, Translators, 
and Converts: Transmission of Knowledge in the Seventeenth Century 
Ottoman Lands.” A month later, in April 2013, I presented the sketches 
of what would become the first chapter on the categorization of knowl-
edge in the framework of the research seminar of the Tel Aviv University 
Department of Arabic and Islamic Studies. In June 2014 I presented the 
main arguments of the book in the annual conference of the Middle East 
and Islamic Studies Association of Israel. I am grateful to the conveners 
and the participants for an engaging and fruitful dialogue.

Ms. Irena Fliter, Ms. Jennifer Poliakov, and Mr. Ido Ben-Ami, my re-
search assistants and doctoral students, helped me in various ways in pre-
paring this manuscript. Special warm thanks are due to Mr. Liran Yad-
gar, my previous research assistant, now completing his doctoral project 
at the University of Chicago. Liran was enthusiastic and helpful in assist-
ing me to locate materials from abroad. I thank them for their dedication 
and willingness to devote time and energy on my behalf. Mrs. Hephzibah 
Levin, Shany Orian, and Judith Yacov took care of the linguistic/editorial 
aspect of the text. At the University of Texas Press I found experts who 
guided me through the editorial and production process. I thank Jim Burr 
and Alexis Mills wholeheartedly. I am indebted to Bill Nelson for pro-
ducing the map.

I am happy to acknowledge the generous financial support from various 
institutions that allowed me to conduct my research and then write it up: 
the Israel Science Foundation (Grant #182/11); the Deutsch-Israelische 
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Stiftung für Wissenschaftlische Forschung und Entwicklung [GIF]—a 
GIF Young Scientist Grant (Grant #2172-1760.4/200); and the Depart-
ment of Middle Eastern and African History.

Finally, I would like to mention my family. I especially think of my late 
father, Dr. Michael Shefer. He was able to see my first two books, and I 
am sure he would have been happy and proud to see a third. I dedicate 
this book to my younger daughter, Daphna. The first months after birth 
were not easy for her medically. Some of the insights brought here regard-
ing the interface of knowledge, professional groups, and institutions were 
gathered as we spent much time with her in hospitals.





A Not e on Transl it erat ion

The problem of transliteration in Ottoman studies is complicated because 
of the very broad geographical, cultural, and linguistic scope of the subject 
matter. Spreading over three continents for six hundred years, the Otto-
man Empire was inhabited by members of many linguistic groups living 
alongside each other, including—in addition to speakers of Turkic dia-
lects—users of Serbo-Croat, Berber, Hebrew, Arabic, Persian, Kurdish, 
and many more. Moreover, Ottoman society and culture enabled, indeed 
encouraged, routine crossing of language and cultural boundaries. The re-
sult was cultural mixtures and diversities. Such realties are hard to capture, 
and any single system of transliteration is found lacking either grammati-
cally, phonetically, or aesthetically.

I chose a compromise that allowed me to achieve consistency as much 
as possible while emphasizing the theme of cultural diversity with re-
gard to Ottoman scientific and technological realities of the early modern 
period and accurately reflecting the languages of the sources utilized here, 
which are mainly Ottoman Turkish and Arabic. In addition I tried to sim-
plify forms as much as possible to make the text accessible to historians of 
science who are nonspecialists in Middle Eastern studies.

Throughout the book I make the case of the high level of Ottoman-
ness of science in the Middle East of the Ottoman era, 1300–1922. With 
the Ottoman context in mind, I find it appropriate to write most terms 
and names of places and individuals in Ottoman Turkish forms. For the 
sake of simplicity, I rendered such terms and names in a modern Turkish 
form rather than following formal transliteration tables of Ottoman Turk-
ish. In modern Turkish, c is pronounced as j in English, ç as ch, and ğ is 
unvocalized and lengthens the preceding vowel; ı (undotted i) sounds like 
u in the word turn; and ş is pronounced like sh.

At the same time, I give ample room to provincial-cultural variations, 
recognizing the Arab character of the Ottoman-Arab provinces. Therefore 
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in cases where the context is Arabic-speaking, I have used Arabic forms. 
I also used Arabic forms in the context of the Islamic character of the re-
gion. Here the Arabic form expresses a universal component.

This dual system of transliterations allows me to make a distinction, 
for example, between ülema, scholars of religion in a Turkish-speaking 
site, and their colleagues in an Arabic environment, who are ʿulamāʾ. I 
write about medreses and vakıfs, but discuss also endowments in Arabic-
speaking environments and refer to them as waqfs. I refer to such Otto-
man scholars as Ahmed bin Mustafa Taşköprüzade, who wrote much in 
Arabic but functioned in the context of sixteenth-century Ottoman bu-
reaucracy. However, I also discuss Ottoman physicians such as Ṣāliḥ b. 
Naṣrallāh Ibn Sallūm, the seventeenth-century physician from Aleppo 
who rose to be the imperial head physician but still wrote only in Arabic.
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Introduction
What Is the History of Science?

The history of science has attracted lively
scholarly discussion in the twenty-first century’s opening decades, in part 
because the very identity of its subject matter has been opened to new in-
terpretations. Karl Popper (1902–1994), one of the greatest historians and 
philosophers of science of the twentieth century, knew that the history of 
science was the history of impossible dreams, of obstinacy, and of error.1 
In other words, the history of science takes us back to past claims and 
beliefs, many of which we now know to be incorrect. Peter Dear, one of 
the leading historians of science of this generation, is less sure. He poses 
a provocative question: “What is the history of science history of?”2 The 
modern definition of “science” is embedded in an ideology that it is some-
thing natural and hence universal. This definition assumes a very specific 
historical process that led to the correspondence of “science” and uni-
versalism. Our challenge is to abstain from this impediment. Hence the 
working definition for “history of science” involves an attempt to under-
stand changes in the body of knowledge about the reality of our lives. It 
investigates the categories of thinking, proving, and experiencing that 
create, determine, develop, and change scientific knowledge. It is in an 
attempt to understand why people living in a specific era thought and 
acted in one way or another with regard to all matters concerning system-
ized knowledge.

The History of Science and Technology

The historical analysis of scientific activity sprang from the self-perception 
of science as universal, aiming at the formulation of global generaliza-
tions. Those who share this view understand scientific work as an inter-
nal process tied solely by knowledge and science: ideas create new ideas, 
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knowledge yields further knowledge. Historians of science, like scientists, 
regard the people who cultivate science and the institutions in which they 
work as external to knowledge, and thus they are not perceived as influ-
encing the way in which science is practiced. “Pure” science is supposed 
to be uninfluenced by extraneous considerations, be they economic, social, 
or political. The world lies open before us for objective investigation, un-
fettered by outside influences.

This positivist outlook of both past scientists and historians of sci-
ence was also accompanied by the perception that science develops in 
a single direction of advancement and progress. Scientific development 
was viewed as a positive procession, brought about by shining heroes 
and full of success stories. As long as internal processes were free of alien 
influences from external powers, there were positive accomplishments. 
A leading proponent of this approach was Karl Popper, who described 
knowledge and science as evolutionary. As he perceived it, knowledge is 
accumulated and progressive; we constantly move forward knowing more 
and understanding more.3

Nowadays, positivist conceptions of science and its narrative are con-
sidered naïve, maybe even dangerous. Historians of science fear that char-
acterizing science as providing unconditional and mostly objective an-
swers will sabotage the legitimacy of its products, which in most cases do 
not constitute a definitive answer or solution to a problem. Scrutiny may 
lead to contradictory observations, and different observers of established 
and fixed “facts” might suggest differing interpretations. The demand for 
“the truth” sets an unreasonable and unobtainable standard. Any scientific 
argument may be refuted on the pretext of being insufficiently scientific, 
less than wholly “true,” or somehow connected to public policy that the 
critics find objectionable.4

The first significant change in this assessment should be ascribed to 
the work of Thomas Samuel Kuhn (1922–1996). In his book The Struc-
ture of Scientific Revolutions, Kuhn declared that in some instances, knowl-
edge changes quickly, dramatically, powerfully, and profoundly. Hence, 
knowledge does not develop in a continuous linear progression, yet Kuhn 
still refers to “development” in which science upgrades, improves, and 
marches forward.5

Kuhn’s contemporary Paul Feyerabend (1924–1994) had already as-
serted that knowledge is not accumulated and does not necessarily 
progress linearly. A student of Karl Popper, Feyerabend was also influ-
enced by Kuhn, but he cautioned that “positive” knowledge or the desire 
to reach “the truth” may also create something monstrous. Indeed, the 
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historical and moral discussion of Nazi sciences and the fruits of their 
research deal with a similar point: is knowledge acquired by monstrous 
means worthy of being channeled in positive directions, or, perhaps, is 
the very existence of such frightful research enough to negate its right to 
be applied, no matter how useful its applications may be?6 In addition, 
Feyerabend indicates that scientists have no common tools or methods. 
His starting point was ethical: man’s creativity must not be restricted. The 
result is that scientific work is not even and orderly; on the contrary, it 
involves a chaotic dimension. Understandably, Feyerabend described his 
perception of knowledge as “anarchistic.”7

Kuhn, Feyerabend, and other philosophers and historians of science 
demonstrate the change in the field. In the past, historical and philosophi-
cal writing about science dealt with people and with knowledge, focus-
ing on important people and their intellectual activity. Since the mid-
twentieth century, however, the field has undergone extensive changes in 
the way scientific activity is perceived and, therefore, in the ways it should 
be studied. The kernel of the change involved awareness that theories may 
not last forever and the perception of science (and hence its study) as an 
interdisciplinary endeavor.

Science is tightly tied to philosophy, sociology, anthropology, cultural 
studies, psychology, economics, and other fields. Moreover, disparate 
spheres of knowledge are knit together in various deep and intrinsic man-
ners. The ways in which knowledge is acquired in the various fields of sci-
ence (physics, biology, chemistry, medicine, technology, and so forth) are 
similar to and influenced by one another. For this reason, it is impossible 
to learn the history of one field in a manner totally separated from the 
history of other fields of knowledge; the histories must be synthesized.8

Michel Foucault (1926–1984) is among the thinkers who best dem-
onstrate the multidimensional nature of scientific research, although he 
did not deal with science per se. Foucault was a French philosopher who 
analyzed social institutions and the theory of systems of thought, but his 
work helps to understand scientific activity and the function of knowl-
edge in general. He came under criticism for his overgeneralized histori-
cal analysis, but Foucault’s central argument regarding power and knowl-
edge formed a cornerstone in understanding how the ability to influence 
human behavior controls information and skills, and vice versa. Foucault 
was instrumental in understanding how institutions and bodies of knowl-
edge such as medicine are used as a form of social control. Furthermore, 
he underlined how human discourse—the modalities and codes and signs 
embedded in conversation—shapes interaction; as a result, discourse is 



4

introduction

yet another tool to control communication, perception, and behavior.9 
Foucault’s influence was substantial partly because of opportune tim-
ing. His criticism arrived during deep revision in historiography between 
the 1960s and 1980s. First arrived the “Linguistic Turn,” a major devel-
opment in Western philosophy that pointed out how language has the 
power to shape meaning: language is not transparent; rather, it is an agent 
in the comprehension and construction of reality. The “Cultural Turn” 
soon joined forces: this is a criticism from within the social sciences that 
shifted the emphasis toward meaning and away from realism.

The scientist’s personal characteristics (personality structure and val‑ 
ues) and scientific priorities (such as the standard work methods or ques-
tions considered urgent in his era), and likewise factors external to the sci-
entist himself or the field (political, economic, and social circumstances), 
sow the seeds leading to the growth or rejection of an original idea that 
on (rare) occasions manages to transcend the hypothetical and provide a 
practical answer to a problem. In fact, theories are actually proven or re-
futed by these internal and external factors, and not on account of the 
success or failure of a laboratory experiment or the wording of a formula 
and an equation.10

With the growing perception of science as a complicated, integralistic, 
or holistic, process, the research about science becomes richer. Contempo-
rary research outlines the circumstances that enable (or restrict) scientific 
activity and freedom of thought, including social connections, economic 
potential, religious concepts, cultural values, and political maneuvers. In 
other words, the history of science now deals with social networks, con-
nections among ideas, institutions, and professional organizations. The 
current research ties the lone scientist into his social and professional en-
vironment, ideologies, and their influences on science. (Nationalism, for 
example, argues for involving science with questions of honor and na-
tional competitiveness rather than merely individual ambitions.) In addi-
tion, other aspects, such as power games, legitimacy, funding, knowledge, 
and applicability, have affected the history of science as well. Instances 
of double meanings and even scientific theoretical contradictions are all 
intermingled. This complex reality requires a completely different kind of 
investigation into scientific activity.

Recent research trends have given attention to marginal groups and 
previously marginalized sites of scientific activity—for example, the East. 
One example is the work of Kapil Raj, who demonstrated that modern 
science is not an exclusively European and Western creation. Raj clari-
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fied that a great part of “Western” knowledge between the seventeenth 
and nineteenth centuries was actually created far away from the European 
centers, in the New World or the colonies in Asia. In medicine, cartog-
raphy, engineering, and other fields, the help of locals in sharing knowl-
edge, skills, and tools enabled European university graduates to learn and 
improve their knowledge and then export it to Europe itself.11

Another example is a feminist reading of scientific research. In 1990 
Dorothy E. Smith, a sociologist and feminist theoretician with interests 
also in education, claimed that women’s experience of knowledge is radi-
cally different from the male hegemonic one.12 Fifteen years later, in the 
introductory essay of a special Signs issue devoted to feminist approaches 
to social science methodologies, Sandra Harding and Kathryn Norberg 
called for transformation of the methodologies and epistemologies of sci-
entific disciplines. Their concerns about conventional standards for “good 
research,” and whether and how customary approaches to knowledge pro-
mote or obstruct the development of a more ethical research, are appli-
cable to all fields of scientific works.13

The current discourse within the history of science and technology 
wishes to go further and integrates in a meaningful way the nonhuman 
factors in scientific process. David Bloor and the Strong Program, initi-
ated in the 1970s in Edinburgh, regards the existence of a cooperatively 
functioning scientific community as an essential condition for scientific 
activity and argues against the philosophical view as a principle of scien-
tific activity.14

The Bath School and Harry Collins are less historical and more social: 
Collins is a sociologist of knowledge in general, not specifically of science. 
He and his school focused on microsocial case studies of, for example, 
laboratories and experiments to show how scientists obey rules while per-
forming experiments. In this way, norms, traditions, and patterns shape 
scientific activity.15

Bruno Latour, a French philosopher, anthropologist, and sociologist of 
science, contested both these British schools.16 He was one of the devel-
opers of actor-network theory and maintains that scientific activity is the 
product of associations of people, ideas, and objects. In other words, the 
act of science includes semiotic as well as material and physical actors. The 
relationships between the elements are continuous and ever-changing.17 
His contribution is the insistence on the momentous role of nonhuman 
entities alongside human actors: only when they come together is there 
a scientific meaning. Protocols, machines, and materials are also crucial 
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factors determining scientific outcomes.18 Latour explained that physi-
cal entities are not radically different from a context made of colleagues, 
rulers, money, instruments, or body practices.19

In the Middle Eastern context, a posthumanistic influence (together 
with environmental postcolonialism) may be seen in Timothy Mitchell’s 
analysis (influenced by Latour) of modernity, state formation, and eco-
nomics and technology in twentieth-century Egypt. The opening essay of 
his Rule of Experts on Egyptian political and economic processes in the 
postcolonial phase of the twentieth century posits the question, “Can the 
mosquito speak?” He then examines how malaria and other nonhuman 
agents, which include artifacts as well as natural events, shaped forms and 
manifestations of power.20

Khaled Fahmy is another example of posthumanistic writing, here 
coming from a Foucauldian influence in the Middle Eastern context. 
Fahmy too is a historian of Egypt, albeit of an earlier period: his focus is 
nineteenth-century modernization and colonization. Fahmy traces politi-
cal, legal, and social transformations in Egypt through the changes in the 
human body: physical, medical, aesthetical, and so on. He presents a re-
visionist narrative to the modernization, colonization, and cosmopolitan-
ism of nineteenth-century Egypt by looking at the physical human body 
which moved, breathed, heard, and smelled—that is, the physical func-
tions and senses that make up human activity and experience.21

A very recent example of posthumanistic writing is On Barak’s mono-
graph on transportation and communication in twentieth-century Egypt. 
Barak demonstrates how universal technologies (here: steamers, railways, 
telegraphs, tramways, and telephones) perform differently in various 
sociocultural contexts: in the West they were associated with standard-
ization, promptness, and expediency, while in Egypt the very same tech-
nologies contributed to construction of a different sense of time.22 His 
current research on the “coal-ization of the Middle East” situates the 
adoption of coal and the steam engine in a global context. It explores how 
the percolation of British coal into the Middle East simultaneously fueled 
the region’s uneven modernization and, by offering new markets and coal-
ing depots, enabled developments in steam navigation and politics in the 
colonies and metropolis alike, albeit along very different trajectories.23

My own position is meant to strike a balance between approaches that 
invest agency in nonhuman factors in scientific action and an anthropo-
logical influence that regards “culture” as a crucial category of analysis. 
Artifacts are not outside history; they are dependent on cultural context, 
and with it they change.24
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Having started with “culture,” I note how cultures laid the foundation 
for different and parallel trainings about knowledge and scientific endeav-
ors, attached multiple goals to knowledge, and indeed accepted several 
modes of knowing that are the basis of how we assess evidence and reach 
conclusions. The exact varieties might differ from one culture to another, 
but the plural experiences of science and knowledge seem to be a recur-
ring theme.25

The History of Islamic  
Science and Technology

Islamic science history has a long history of its own.26 Comparing the 
historiography of Islamic science in western Asia to the historiography 
of Chinese science in eastern Asia is illuminating because of some basic 
similarities, at least during large parts of the twentieth century. The prin-
ciples that governed these histories in the mid-twentieth century were 
text-based narratives of heroes, successes, and discoveries, of progress and 
the improvement of the quality of life. However, while the Islamic history 
of science is still a rather conservative field, whose discourse is shaped to 
large extent by these principles, the history of Chinese science is today at 
a very different place.

The study of science in Muslim societies did not have a central tower-
ing figure like Joseph Needham (1900–1995), the undisputed don of the 
history of Chinese science thanks to his series of monographs on Chinese 
science and culture.27 The study of Islamic science, in contrast, was decen-
tralized, characterized by a dialogue between several key scholars special-
izing in various bodies of knowledge in Muslim contexts.

Past and present scholars of Islamic science have also asked the ques-
tion that Joseph Needham posed at the heart of his work: why did the 
West surpass the regions of Islam (or China) in science and technology 
despite the latter’s much more promising historical start? They seem not 
to follow further the historiography of Chinese science and technology. 
Here Nathan Sivin introduced a new path of inquiry in his concentration 
on what happened within the Chinese scientific realm rather than on 
what was lacking. He further urged scholars to understand the different 
nature and meaning of “science” in the Chinese context.28 His call for re-
flection was met, for example, by Benjamin A. Elman, who analyzed sci-
entific contacts in the realms of astronomy, geography, mathematics, and 
medicine between Chinese literati under the Manchu dynasty and Jesuits 
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and Protestants. His task, as he explained it, was to unify late Imperial 
China and early modern China, each of which was characterized by a 
distinct scientific impact, either Jesuit or Protestant. He titled his mono-
graph In Their Own Terms to reflect his conclusion that despite the many 
borrowings, the Chinese produced their own science.29

Scholars of the Islamic world apparently did not engage with the post-
Needham historiography and chose to focus on the “why not” question; 
they did so within the paradigm of decline. “Decline theory” centered on 
the theme of total Muslim weakness compared to that of the Christian 
West. According to this paradigm, after the Islamic golden age and the 
Abbasid dynasty in the Middle Ages, which were characterized by intel-
lectual curiosity and innovative research, the desire for renewal was lost. 
Seclusion and introversion characterized all aspects of life and led to po-
litical decline, continuing through religion and economics and ending in 
culture and science. The decline did not stop except for a relatively short 
time during the so-called Ottoman golden age around the sixteenth cen-
tury and during the rule of “Suleiman the Magnificent.” (The title is, of 
course, connected to the way the period is perceived among the genera-
tions that followed.) According to this view, Western penetration into the 
Muslim world in the nineteenth century forced Muslims to shake them-
selves free from their apathy and join modernity. This notion asserts that 
without an external Western force, Muslim ignorance would have con-
tinued into the modern period.

A further claim in current scholarship on Islamic science, however, ties 
the European success to Islamic origins and maintains that the West’s sci-
entific breakthrough could not have happened without the decisive contri-
bution of Muslim science. In this spirit, scholars study the Islamic sources 
of mathematics, astronomy, and European cosmology of the Renaissance 
period.30 This claim is heard in both academic and public spheres, as in the 
popular 1001 Inventions exhibition, created by the British-based Founda-
tion for Science, Technology and Civilisation (FSTC). It is evident that 
many both within and outside of academia think in terms of “break-
throughs,” “enduring legacies,” and “leaving a mark on the world.”31

Like Needham, who discussed failures in the development of Chinese 
science toward modernization—and unlike Sivin—scholars of Islamic 
science focused on limitations in scientific achievements. They identi-
fied the roots of obstructions to scientific advances in different spheres of 
life. Some considered Islam to be a restraint that imprisoned science in 
mental chains from which it could not be liberated. Other scholars who 
shared the view of decline but did not necessarily tie it with religion per se 
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pointed to external reasons that created a burden on Islamic science and 
technology, like the “infiltration” of “strangers” (meaning non-Arabs). In 
this context, scholars discussed the Turks’ entrance into and domination 
of the Islamic world. Their starting point was the establishment of the in-
stitution of military slavery, the Mamluks, during the ninth century. The 
incursion of the Mongols in the mid-thirteenth century was described as 
the final blow, turning the Islamic world into a wasteland from which it 
was never able to recover.

The perception in such studies that non-Arabs contributed to the 
decline of science and technology in the Islamic world is connected to 
the scholars’ academic specialization. They were Arabists in their train-
ing, orientalists in their outlook, and, sometimes, they were also armed 
with Arab-nationalist ideology.32 As far as they were concerned, Islam 
and Islamic culture were, in essence, Arab. Interestingly, these Western 
academic scholars reflected the Islamic-Salafi stances of the figures they 
studied, like the Egyptian Muḥammad Aʿbduh (1849–1905) and other 
Muslim intellectuals and reformers, and blamed non-Arab figures for the 
relative inferiority of the Islamic world in the modern era: foreign in-
truders diminished the splendor of Muslim culture and adapted it to their 
inferior dimensions. These academics did not master Turkish and there-
fore were unable to read the relevant manuscripts in the Muslim-Turkic 
languages (like Ottoman and Chagatay). In their view, this obstacle was 
not a limitation. They did not value the scientific contribution of Muslim 
Turks and Persians from the start; thus, they did not expect to find sig-
nificant new discoveries in the treatises they had written. In their opinion, 
the renunciation of such texts was insignificant.

The Encyclopedia of the History of Arabic Science, edited by Roshdi 
Rashed—one of the important scholars of Islamic-Arab mathematics—
is one example of many of the trends described above. The encyclopedia 
is a comprehensive compendium containing no less than thirty essays by 
leading scholars. It is organized into three volumes: astronomy (theory 
and practice); mathematics and physics; and technology, alchemy, and 
life sciences. These general titles reflect the inclusion of essays on optics, 
music, botany, marine navigation, and more. The scope is truly impressive, 
and as a collection of essays, the encyclopedia serves as a good starting 
point for examining scientific activity in Arabic. The title is a clear decla-
ration of the importance of scientific activity in Arabic in particular and 
of its contribution to global science in general. Even so, this collection, 
which was published in 1996 (although a large number of the essays had 
been written in the 1980s and were not updated), still almost completely 
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ignores scientific essays in Persian, Turkish, and other Islamic languages.33 
Likewise, Rashed’s current project, the “Scientia Graeco-Arabica,” is a 
series of publications that includes the addition of key texts and intellec-
tual biographies of role models in the transition of science and philosophy 
from ancient times to the Arab Islamic world (my emphasis), and thus 
traces the ongoing tradition from ancient to modern times, conducted 
apparently only in Arabic.

As this survey reveals, in most cases the scholarship of Islamic sci-
ence gives the impression that terms like “beginnings,” “progress,” and 
“demise” dominated the historiography. The usual narrative was a linear 
history of either progress or decline. In recent years more and more schol-
ars have called for a more critical examination of Islamic pursuit of science 
as both social and epistemological activity—a perspective that allows for 
multiple interpretations, approaches, and practices. In other words, the 
linear process is replaced by parallels and irregularities.34

The History of Ottoman Science 
and Technology History

The survey of the historiography of Muslim science history explains why 
not too much has been done in the field of Ottoman science history.35 The 
decline thesis inhibited Western historians from dealing with Ottoman 
science, and while many Turkish scholars were seriously involved with 
Ottoman science, they read and wrote only in Turkish. The unfortunate 
result was that they functioned in a closed discursive group: their scholar-
ship was inaccessible to most Western scholars, and the Turkish scholars, 
on their part, almost never followed up on research in Western languages. 
Moreover, many Turkish scholars internalized the orientalist discourse 
and accepted the premise regarding Muslim decline and religion’s respon-
sibility for it. Such orientalist discourse found a place within nationalis-
tic ideology, which openly advocated Turkish Western secular identity. 
Within this framework, Turkish academics related to the Ottoman past 
in science only from a very specific angle: the process of the Westerniza-
tion of science or the infiltration of the West into the world of Islam via 
technology and science.

Adnan Adıvar’s work on Ottoman science from the late 1930s and 
early 1940s, which is still considered a basic Turkish-language textbook 
in the field,36 is a clear product of a national, Western, and secular political 
agenda. His monograph is aptly titled Osmanlı Türklerinde İlim (Science 
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among the Ottoman Turks). It has been printed in numerous editions 
since it first appeared in the early 1940s. Interestingly, the Turkish book is 
not the original work but a translation, with additions, from a shorter 1939 
monograph that Adıvar wrote in French while exiled in Paris. The book 
embraces a variety of fields of knowledge and is arranged chronologically.

Adıvar proposed a clear criterion for assessing the quality of science: 
Ottoman science should be evaluated only according to the extent of its 
exposure to the West and the Ottoman willingness to adopt it, while 
popular science was classified as no more than a collection of supersti-
tions. Adıvar’s framework was widely accepted. Accordingly, two eras 
(and only two) were marked as worthy of study: the sixteenth century, 
considered the golden era, and the nineteenth century, during which ac-
celerated modernization processes began.

Like many others of his generation and profession in the Middle East 
and worldwide, Adıvar was the product of a process that started during 
the nineteenth century: “science” as a global and universal endeavor had 
become equated with Western science, excluding both the Islamic East 
and Far East. The distinction (even antagonism) between “science”—that 
is, the higher order and systemization of truth—and “traditional knowl-
edge,” which was now reduced to “belief,” did not appear before the nine-
teenth century.37

In covering success, or prosperity, or the growing dependence on the 
West, other writers have employed similar research methods: the discus-
sion is text-based, focused on “famous” figures and their discoveries, and 
on scientific institutions or publication of key texts. The available Turkish 
scholarship includes studies of hospital architecture,38 an illustrated sur-
gical manual from the fifteenth century,39 and the history of the recon-
struction of the observatory in Istanbul. (This latter study is a rather rare 
exception of a Turkish academic publication in English for the benefit of 
the whole academic community.)40

A particularly prominent figure in our generation is Ekmeleddin 
İhsanoğlu. In the 1980s he established the History of Science Depart-
ment at the University of Istanbul, and he was the founder of, life of, 
and spirit behind the Research Centre for Islamic History, Art and Cul-
ture (IRCICA) in Istanbul. Alongside his academic work, he has also been 
active since the 1980s in international Muslim organizations. Since 2005 
he has served as general director of the Organization of the Islamic Con-
ference (OIC), an organization of fifty-seven Muslim countries for eco-
nomic, political, cultural, and religious cooperation. İhsanoğlu is men-
tioned here thanks to a long line of studies and bibliographies, most of 
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which are not in Turkish, in order to appeal to their international target 
audience and thereby enhance the status of Ottoman and Muslim sci-
ence’s achievements.41

All of these works cumulatively have accrued vast knowledge, allow-
ing the academic community to assess and analyze Ottoman scientific 
activity in political, social, cultural, and economic contexts. Recent ques-
tions touch upon science and state, science and society, science and inter-
national relations with Europe and Muslim countries in Asia, science and 
gender, and more. An encouraging sign is the long list of articles dealing 
with Ottoman science and technology included in The Turks. This encyclo-
pedia of six thick volumes was published in Ankara in English in 2002 
(obviously targeting an international audience). The encyclopedia lays out 
the history of Turks from the Asian plains of the Paleolithic era up to the 
collapse of the USSR and the founding of the Turkish Moslem republics 
in central Asia. Two of the six volumes are dedicated to Ottoman his-
tory. They contain a variety of articles written by Turkish and non-Turkish 
scholars about the relationships between Ottoman science and the world 
around the Mediterranean Basin, between the economic system and sci-
entific activity, and between European travelers to the empire and local 
science. The encyclopedia also chronicles Ottoman attempts at aviation 
and constructing automatic motor vehicles, as well as other inventions.42

Toward a History of Ottoman 
Scientific Experiences

This book is about the social and cultural logistics that produced Ottoman 
science. Instead of focusing on “what”—that is, the finished product (un-
ambiguously formulated, solid knowledge)—I focus on “how”: the pro-
cesses by which Ottomans were engaged with knowledge and the value 
invested in these procedures. There are many forms of knowledge and 
multiple ways of knowing. What was worth knowing for Ottomans in 
various times and places? How did Ottomans go about learning them? 
The book traces the different answers to these questions, the challenges 
to them, and the various sites of learning. The narrative here suggests that 
tracing the experiences Ottomans had with systemized knowledge serves 
as a guide to define what is behind the label “science” in the context of the 
early modern Middle East. It is thus a possible answer to Dear’s challenge 
presented in the beginning of this introduction: “What is the history of 
science history of?”
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I focus on producers and consumers of knowledge in elite circles but 
also outside of them. I approach this task by discussing the various types 
of Ottomans involved in scientific activity: Ottomans of different reli-
gious and ethnic affiliations; Ottomans living in diverse geopolitical loca-
tions, in the imperial center as well as in the provinces; and Ottomans 
from different social echelons. Additionally, I explore gender and discuss 
women as patrons of science and scientists, as well as female modes of 
learning. I also approach different experiences of knowledge: the theoreti-
cal sort that scholars or scientists gain through reading and writing, and 
the artisanal knowledge gained through practice and labor.

The structure of the book follows the various stages in the nonlinear 
processes that different Ottoman communities used to create and justify, 
transmit and transform, and use and manage knowledge for various pur-
poses: concepts of knowledge, patterns of learning, transfer and trans-
mission of knowledge, and state involvement in scientific and technologi-
cal activities. Within each thematic chapter the narrative carefully notes 
changes along chronological lines. I also reflect on both subtle adjust-
ments and moments of rupture in scientific experiences, along with con-
tinuation of such experiences through the Ottoman centuries.

The first chapter identifies the various sources of knowledge that nur-
tured the Ottomans over the years and the mechanisms of legitimation. It 
moves on to classify the bodies of knowledge following Ottoman episte-
mological criteria of theory and practice, religion and intellect, while also 
classifying the classifications and explaining their meaning. The chapter 
situates Ottoman scientific experiences at the center of a Eurasian sci-
entific hub made up of the Islamic world, the Turkic-Mongol world, the 
Byzantine world, the Mediterranean world, and western Europe. My aim 
is to demonstrate that the Ottomans absorbed varied and multiple tradi-
tions from various geocultural sources.

The second and third chapters analyze the various people who were en-
gaged in processes of creation of knowledge and then its dissemination: 
their social, geographical, religious, professional, and gender identities. 
Chapter 2 charts the institutions of learning, the pedagogy of teaching, 
and the professional groups involved in the various bodies of knowledge. 
Chapter 3 locates the intermediary agents who were the human carriers of 
knowledge across time and space, and explains how the processes of trans-
ference were implemented in the Ottoman context.

The fourth and final chapter connects scientific activity and the state 
by examining the personal contact of patronage and infrastructural proj-
ects, which were always controlled by the Ottoman state. The main issues 
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in this chapter are power structures, the composite nature of formal and 
informal relationships, and modes of financing of Ottoman scientific 
experiences.

The discussion culminates in the conclusion with the question, “What 
was Ottoman science?” With the drive toward writing a global history of 
science gaining momentum, the book helps to note the distinct features 
of Ottoman scientific experience. The careers of two eminent Ottoman 
scholars serve as a platform to distill the patterns of scientific experience 
that were unique to the Ottoman scene, and at the same time called for 
contacts and connections with other Islamic and non-Islamic sciences. 
The binary categories from the school of “the west of the rest,” in the form 
of “west” and “east” or “indigenous” and “global,” are not helpful in ex-
plaining the Ottoman situation.

The following narrative relies on evidence found mainly in archival 
documents, scientific treatises, and various literary genres. This type of 
evidence is the product of states and elites wishing to perpetuate them-
selves. As such, the figures and their actions are not typical of common 
non-elite practices. In other words, the sources do not lend themselves 
easily to reconstructing Ottoman scientific experience from below, which 
is the aim of this book. Nonetheless, these sources reveal “the Ottoman 
mentality,” to borrow Robert Dankoff’s phrase from his lifelong study 
of Evliya Çelebi (ca. 1611–1682), the renowned Ottoman traveler of the 
seventeenth century.43 “Ottoman mentality” is used here in the sense of 
the French term mentalités, which includes mindsets and social attitudes 
at the juncture of the individual and the collective.44

The sources expose prevalent patterns of conceptions and attitudes 
in Ottoman society, including the scientific and technological realms. 
Hence, although the heroes in the sources are usually unique individuals, 
they were in fact typical Ottomans of their day. They thus provide a view 
of the Ottoman mind from the inside.

Three intertwined themes run through the book, all connected with 
the Ottoman pursuit of science: movement and mobility of people, hy-
bridization of identities, and crossing of boundaries.

People make knowledge moveable when they transmit, circulate, trans-
fer, transform, ignore, forget, translate, erase, add, distort, and correct 
knowledge. Knowledge is ever-changing. It has to be “concerted” in order 
to be localized and thus succeeds in bridging the gaps of time, distance, 
and language.45 This amazing phenomenon was created by two inter-
related aspects of scientific activity: the cultivation of a variety of formats 
of intellectual exchange and the existence of numerous human agents of 
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exchange. Knowledge was transmitted through translation, copying, cir-
culation of texts, or even citations. Such practices provided a powerful site 
of contact and exchange and contributed to the shaping of a cosmopoli-
tan sphere that was closely connected with the broader, universal Muslim 
community while rooted in local identities.46

Human agents through their very lives acted as a link between scien-
tific networks, sometimes unintentionally. There were numerous causes, 
reasons, or circumstances that transformed various groups into de facto 
hybrids that were able to act as go-betweens and undermine the drive 
for purification of categories. Steven Epstein’s Purity Lost shows how the 
islands of the late medieval eastern Mediterranean were sites of cultural 
exchange that framed self-identity in multicultural communities.47 In 
addition to geographical pockets such as islands, linguistic skills, con-
fessional or ethnic kinship, and unique political circumstances—all of 
which appeared in the Ottoman case—allowed and even called for mixed 
alliances.

Hybridization goes hand in hand with a related theme of crossing 
boundaries. Two opposite processes are discerned in the Ottoman scien-
tific system: the erection of boundaries and categories, on the one hand, 
and the crossing of the very same boundaries, on the other. Several types 
of boundaries separated premodern scientific cultures and distinguished 
between disciplines and methods. At the same time, such borders were 
eradicated temporarily, made elastic, or at least modified to permit the ac-
ceptance of an alien type of scientific knowledge. The outcome was move-
ment of people and their artifacts and thoughts across civilizations and 
countries. When movement was restricted (such trials were initiated on 
both sides of the border), these attempts proved futile in most cases. There 
was no real way to prevent leakage of knowledge from one side and its as-
similation on the other side.

Cultural domains are not exclusive. Modern historiography ignored 
this fact for many years, but this is changing with a wave of scholars show-
ing European contacts with the late medieval and early modern Mus-
lim worlds. The themes vary: some relate to geography and worldviews;48 
others concern the cultural-mercantile contacts in the eastern Mediterra-
nean,49 the cultural configuration of the Renaissance,50 or military techno-
logical rivalry.51 But the leitmotif is the same: civilizations in Europe and 
Asia have crisscrossed each other in the eastern Mediterranean and cen-
tral Asia for centuries. There was no iron curtain between East and West.
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On Inventiveness: An Ottoman Lesson

A crucial argument that runs through this book is that scientific excel-
lence and innovation are not necessarily identical with “invention” as we 
mean it today—that is, a cutting-edge, patent-like creative breakthrough. 
Modern society created, accordingly, the concept of “intellectual prop-
erty” and the legal mechanisms to protect it. The Ottomans, however, 
relied on exogenous forces science-wise while being quite independent in 
production. The term generics—referring to products that are comparable 
to patented brands in performance—is very useful here to conceptualize 
Ottoman preoccupation with science (terms like borrowing or imitation 
are left aside as less helpful).

The Ottoman case brings the following lesson: innovation and cre-
ativity in science manifest themselves in many ways. This statement goes 
beyond discarding modern and Western dualistic reconstruction of inno-
vation versus tradition as too simplistic and polarized. Even a call for 
a more nuanced look at Ottoman scientific experience is quite simplis-
tic, as it ignores the powerful forces (whether social, financial, political, 
religious, etc.) that intentionally reconstruct this collision and nurture it. 
To make things even more complicated, the supposed collision between 
old and new is not new at all. Ottomans used it as well. Fifty years ago, 
Bernard Lewis discussed early modern Ottoman observers who used the 
antonyms “old” and “new” to criticize what they viewed as disappointing 
contemporary realities.52

It is common to start discussions regarding Islamic inventions, or lack 
thereof, by referring to the Muslim concept of bidʿa (innovation and, 
more precisely, a belief or an act that is unprecedented in the time of the 
Prophet Muḥammad). Bidʿa is the opposite of sunna, the lifestyle of Mu-
ḥammad, a model demanding emulation. A commonplace notion posits 
that the world of Islam is sealed to the West and purposely rejects any 
innovation or invention out of the desire to preserve text-based conser-
vative tradition. In this spirit, a particular hadith is often quoted: “the 
most evil things are innovations; every innovation is an invention; every 
invention is a mistake; and all mistakes lead to Hell.” This is a religious 
and theological statement, which was also practiced in daily life: conser-
vative circles could use it as a pretext to reject coffee, printing, clocks, tele-
phones, and female suffrage.

Such conservative rejection did not always succeed. In reality, the con-
sensus in Muslim societies as to what constitutes a forbidden and dan-
gerous innovation (bidʿa sayyi’a or bidʿa madhmūma) and what is a desir-



18

introduction

able innovation that is worth adopting (bidʿa ḥasana or bidʿa maḥmūda) 
changed from time to time. Today’s bidʿa have often turned into tomor-
row’s sunna.53 Muslims throughout the centuries developed an extensive 
literature dealing with the different kinds of innovation—an attempt to 
distinguish between different types of innovation by means of compli-
cated criteria. The aim was to enable a dynamic and flexible approach that 
could answer the changing needs of society.54

The Ottoman example laid out in the following pages demonstrates 
how a Muslim society actually coped with the question of innovation on 
the levels of both theoretical beliefs and practical daily life. The Ottoman 
attitude included aspects that we may categorize as acceptance and resis-
tance simultaneously. Ogier Ghislain de Busbecq, the Hapsburg ambassa-
dor to the Ottoman court in the mid-sixteenth century, wrote that there 
was no other nation that displayed greater willingness to adopt practical 
inventions to fulfill its needs; at the same time, its citizens were filled with 
superstition, and it was impossible to persuade them to accept inventions 
that they considered to be compromising the principles of their faith or 
the authority of their religious leaders.55

Maybe de Busbecq’s description should be taken more broadly to 
hint at a situation of “not only/but also,” in contrast to the dichotomy of 
“either/or.” Or maybe modern and Western dualistic categorization did 
not occupy the Ottomans too much (unless the discussion bore on theo-
logical issues). The bidʿa discourse is too narrow a prism to evaluate inven-
tiveness in general, and the Ottoman case in particular. Industrious and 
imaginative minds and active production can manifest also in translations, 
adaptations, and improvements, and these are crucial as well to sustain-
ing dynamism.

Methodologically, I draw on Keith Krause’s model of scientific dif-
fusion, but with a twist. Building on his research on Western military 
technology, Krause formulated the following process: innovations in sci-
ence and technology and their diffusion are like waves; the wave starts in 
a period of rapid and intense changes. In the second stage, the innova-
tions spread further to agents who adopt that knowledge and adapt it to 
their own requirements. The adapted knowledge is then passed on to third 
actors, who produce imitations with no claim to innovation or change. 
The final tier consists of the consumers of imported and finished prod-
ucts. Like waves, the exponentiation of knowledge starts with energy and 
fades toward the end, and like waves, the process is cyclical and happens 
again and again.56

Krause formulated this model to explain patterns in the transfer of 
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knowledge, production, and commerce for military purposes. His model 
stresses that scientific activity and transfer of knowledge are complex pro-
cesses that include different levels of action and creation. Krause’s three-
tier theory of military technology was criticized for sounding suspiciously 
like a substitute for “first” and “third” worlds.57 I have no intention of re-
invoking a simplistic hierarchy between supposedly homogeneous worlds. 
Instead I refer to Krause’s model in order to highlight that any given so-
ciety sustains different modes of engagement with scientific and techno-
logical activity; inventors and end users coexist. Indeed, very few Nobel 
laureates and outstanding, brilliant inventors exist. The end users, how-
ever, are countless and important partners to the circle of scientific ac-
tivity. Krause’s model helps us to evaluate Ottoman scientific activity as 
a whole and locate it along the scientific wave. The Ottomans did not in-
vent many significant things. They did not revolutionize science and tech-
nology. They also did not stand out for making singular improvements to 
existing ideas and techniques. However, once they realized the efficiency 
and utility of a skill or the accuracy and veracity of an idea, they had the 
flexibility to assimilate those techniques and knowledge, and offer local 
production.

The ability to adopt and adapt science and technology was not even, 
however, in all fields of scientific activity or during all six hundred years 
of Ottoman existence. Ottoman self-sufficiency eroded during the nine-
teenth century. Ottomans moved consciously in some cases—for example, 
in their armaments policy—to importation of finished goods and reduced 
their attempts to domesticate technology. The reasons were apparently 
weak industrial and financial foundations in time of rapid change (rather 
than lack of expertise or materials), but either way it led to Ottoman vul-
nerability and eventually dependency.58

This book celebrates diligence, consistency, and independent think-
ing in small and large technologies. There is much more to science and 
technology than high-tech, and much to say in favor of popularization—
perhaps even vulgarization—of avant-garde science and technology.
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Framing “Know l edg e” in 
t he Ot toman Empir e

How did Ottomans view knowledge?
What types of knowledge were they familiar with? What sources of 
knowledge did they consider legitimate? These questions invoke episte-
mological issues regarding the sources and types of human knowledge. 
The process of defining and organizing knowledge resulted in a hierarchy. 
It entailed inclusions and exclusions, acceptance and tensions. Certain 
bodies of knowledge were endorsed, while others were rejected or mar-
ginalized, and even for those bodies accepted there could be tensions and 
competition for recognition and status between people who were occupied 
with specific bodies of knowledge as theoretical constructs and their ap-
plications. In some cases, the categorization of what constitutes knowl-
edge was not merely one of relative importance and utility but rather went 
deeper, to question to what extent, if at all, certain fields were worthy of 
being taught and included in the Ottoman intellectual environment. As 
that climate changed from time to time, Ottomans would always have to 
consider these questions.

A Eurasian Matrix: The Multiple Cultural 
Sources of Knowledge in the Ottoman Empire

The Ottomans interacted with numerous scientific traditions whose paths 
they crossed chronologically and spatially: those of the Islamic world, the 
Turkic-Mongol world, the Byzantine world, the Mediterranean world, 
and Western Europe. Previously, scholars tended to separate and segre-
gate the Ottomans,1 but this is not the case anymore. The Ottoman Em-
pire is routinely connected either to Renaissance Europe or to the Far 
East, but in fact it was a situation of “not only/but also,” in contrast to 
the dichotomy of “either/or.” This singular situation positioned the Otto-



21

framing “knowledge” in the ottoman empire

mans at the center of a very rich and complex matrix of diverse scientific 
worlds across Eurasia.

Every culture rests on the shoulders of the one that preceded it, and 
the Ottomans were no exception. But there was something unique to the 
Ottoman method: they were especially eclectic. The Ottomans engaged 
with multiple, varied traditions from different geocultural sources. The 
traditions varied not only in their sources, but also in their characters; 
some were written and others orally transmitted, some were erudite and 
others, folkloristic. Ottomans did not hide (or, perhaps, did not succeed 
in hiding) these layers. They mixed these traditions into a new creation, 
not necessarily always comfortably or devoid of tensions.

The Chinese zodiac and Persian and Mediterranean gardening are ex-
amples of an amalgamation and digestion of heritages resulting in unique 
Ottoman cultural and scientific traditions. Many Ottomans wrote on 
and practiced astrology and astronomy. To a large extent, they worked 
within the Islamic interpretation of astrology and astronomy as formu-
lated by many generations of Muslim scholars and practitioners in the 
pre-Ottoman era. However, the Ottomans had a minor astrological tra-
dition that linked to shamanistic cosmology from the plains of Asia.

Heads of animals were carved into the impressive entrance gate to the 
Seljukid school Gök Medrese in Sivas, which continued to be popularly 
used during the Ottoman era. The representation of animals is a dominant 
theme in Seljukid religious and “secular” architecture. Twentieth-century 
historians of art and architecture took great pains at identifying Seljukid 
figural images, explaining their origins, and deciphering their meanings. 
Now we know that there are several connotations to these stylized ani-
mals: astrological symbolism, indications of power, and references to cos-
mic mythologies. In many cases the Armenian and Georgian Anatolian 
influences are quite pronounced and visible.

However, in other buildings the carvings allude to a different set of 
concepts and meanings, and these are taken from central Asian shaman-
ism. In the case of the Sivas medrese and mosques and mausolea from Kay-
seri and elsewhere across Seljukid Anatolia, the stone reliefs even echo 
fusion of Chinese astrology into the western Seljukid Islamic repertoire, 
as the carvings surprisingly resemble images of the animal cycle from the 
Chinese zodiac. There are also rare cases of dragons, some of which recall 
Chinese dragon representations from the Han period. Indeed, Chinese 
culture was part of the possible cultural and scientific basket in the origi-
nal homeland of the Turkish tribes in the plains of central Asia who made 
their way eastward on the continent. Accordingly, evidence of the cen-
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tral Asian Chinese calendar system in the Islamic world appeared around 
1000, at the time nomadic Turkish tribes from eastern and central Asia 
were moving into the Islamic world. During the period of the Mongol 
invasion (which started in Anatolia in 1240), artists, intellectuals, and 
bureaucrats had access again to Chinese culture. This phase might have 
stimulated existing ideas and concepts from earlier engagement with Chi-
nese knowledge and models of the world. The artistic execution of the 
images on the Seljukid buildings, however, was taken from the reper-
toire of west Asia, the present seat of these Turkish Muslims.2 Perhaps it 
is not accidental that the Sivas structure with a Seljukid interpretation of 
a Chinese zodiac symbol was named Gök Medrese, meaning “college of 
the sky.”

The possibility of some symbiosis of Chinese science and Turkish-
Islamic scientific horizons dates from a later period than the controversy 
regarding a famous prophetic saying (hadith) in which Muḥammad re-
portedly said, “Seek knowledge even in China.” This hadith deserves an 
independent study as its history reveals the durability of ideas and pref-
erences even while under attack for centuries by eminent critics. Just a 
cursory search in Islamic forums in the new media3 or leafing through 
the formal publications of leading modern scholars4 demonstrates that 
those who denounce the hadith (usually but not exclusively associated 
with Salafi cycles) find themselves referring to this hadith time and again. 
This dialectical mechanism spread and advanced the very idea the texts 
were trying to refute.

The debate surrounding the saying “Seek knowledge even in China” 
goes back to the eleventh and twelfth centuries, and to legal circles with 
a taste for adherence to the literal text. The controversy touches on two 
points. The first is whether the extreme measures of obtaining knowledge 
are desirable. The second point of criticism, and this is the one that inter-
ests us here, is whether the positioning of China as a symbol or a source 
of knowledge and truth should be accepted.5

Ibn al-Qaysarānī (d. 1113), a scholar of traditions and a Zahirite, was 
part of the “intense canonical process” of collecting prophetic traditions 
in general and compiling those of al-Bukhārī and Muslim in particular.6 
According to al-Qaysarānī, the hadith is rejected (munkar).7 The Hanba-
lite scholar Abū al-Faraj Ibn al-Jawzī (d. 1201) from Baghdad followed 
a similar path. His Kitāb al-Mawḍuʿāt (Collection of fabricated tradi-
tions) includes a chapter (kitāb) devoted to knowledge which opens with 
the “Seek knowledge even in China” saying. Ibn al-Jawzī presented a few 
chains of transmission and then stated that this hadith was not authen-
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ticated.8 The debate continued in later centuries and spread from Iraq to 
the Levant, and to other parts of the Middle East. Ibn Taymiyya (d. 1326), 
the forceful Mamluk Hanbalite scholar and theologian from Damascus 
and Cairo who sought the return to the scriptures, opined that these were 
not the Prophet’s words.9

The participants in the debate were far from reaching a consensual ap-
proach. The Egyptian luminary Jalāl al-Dīn al-Ṣuyūṭī (d. 1505) stated his 
approval of this hadith while acknowledging the existence of a contro-
versy. Al-Ṣuyūṭī’s texts circulated widely in the Ottoman domains, and 
copies were found in the libraries and collections of the elite as well as in 
local mosques more accessible to a wider audience.10 Al-Ṣuyūṭī was some-
what revered by his peers, who attributed to him a measure of sanctity.11 
He included the hadith in several treatises. In his Al-Laʾālīʾ al-Maṣnūʿa 
fī al-Aḥādīth al-Mawḍūʿa (The artificial pearls of forged hadiths—an apt 
image for a text that discusses fabricated hadiths), al-Ṣuyūṭī returns to the 
objections toward this specific saying. He mentions sources and authors 
but summarizes the discussion by stating his own position, that for him 
this was a sound hadith.12 As mentioned above, the protocols of refuta-
tion science—here with regard to the science of hadith—are instrumental 
in circulating the same knowledge. As Brinkley Messick observed in his 
seminal monograph The Calligraphic State, writing permits the preserva-
tion of memory and event. Ironically, by writing about what the author 
regards false, he also protects it from oblivion.13

The deliberations of Muslim scholars aside, the Seljuk medrese portal 
in Sivas and the continued use of the building under the Ottomans is one 
piece of evidence that China remained a possible source of knowledge for 
at least some Muslims as an abstract idea as well as a practical reality. This 
was part of a wider intellectual phenomenon, namely the late medieval 
and early modern western Islamic feeling of some affinity with Chinese 
worldviews. Persis Berlekamp has shown that magnificently by focusing 
on the illustrated wonders-of-creation manuscripts from the thirteenth 
to nineteenth centuries.14

The association of Ottomans with China never developed into a major 
scientific inspiration. Furthermore, it seems that there was no insertion 
of this source of knowledge into mainstream intellectual trends (not un-
like the role assigned to the New World in the sixteenth-century Otto-
man Empire).15

On the one hand there was persistent interest in China, as attested 
by several extant early modern Ottoman geographical and travelogue ac-
counts devoted to this region. The texts reveal what the Ottomans knew 
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about this periphery in terms of politics, society, culture, and the exis-
tence of Chinese Muslim communities. Ottomans were not indifferent 
observers, but able to interact with Chinese public spheres through the 
collective memory and knowledge of Ottoman travelers and merchants. 
Clearly, China was not a mere esoteric anecdote for the Ottoman elite.

On the other hand, the Ottomans’ knowledge of China was framed 
by imperial self-perceptions. China was portrayed as a worthy model for 
a universal empire: it was prosperous due to its law-abiding society; it ex-
panded territorially with just wars; and the diffusion of justice brought 
also even spread of wealth. The Ottomans’ sensitivity to China was fluid 
as they reconfigured themselves as a universal power.16

Berlekamp’s appraisal of the Tansūqnāma, the famous Ilkhanid illumi-
nated manuscript of Chinese medicine in Persian (associated with Rashīd 
al-Dīn, the great Ilkhanid vizier and patron of arts and sciences), applies 
here to the Ottoman context as well. The evidence testifies not only to the 
breadth of the Ottoman encounter with Chinese science and culture dur-
ing the premodern period but also to the limits of its depth.17

Garden culture provides another example of an amalgamation and di-
gestion of heritages with the final outcome a unique Ottoman cultural 
and scientific tradition. Gardening is at the center of different domains of 
knowledge and practices: scientific discussion of agriculture and botany, 
material culture, social practices of leisure, means of making a living, and 
professionalism.

A developed and refined culture of gardens is a well-known charac-
teristic of many Muslim societies. One interpretation of classic Arabic 
poetry claimed that, as a rule, Muslim Arabs were indifferent to nature,18 
though an abundance of other evidence from literature, theology, and 
mysticism, as well as archeological remains, indicates great awareness of 
nature (water, plants, animals, and topography). For Ottomans, gardens 
were thought to depict a love of nature, as well as to prove the existence 
of God and his involvement in the world he created. Nature was seen as 
God’s gift to human beings. Gardens were also perceived as the place for 
man to exercise his desire to control nature and mold it beyond the limi-
tations of climate and physical structure. In gardens, men can create a 
new world by themselves.19 In addition to these particular reasons, based 
on local religious and cultural concepts that encourage gardening, there 
is a universal phenomenon of gardening as an aesthetic expression of and 
inclination toward beauty, and the wish to cultivate it.

Gardening is also a necessity, which led this body of knowledge to ac-
quire a practical layer alongside the tradition of writing at a high level. 
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Muslim societies had a tradition since medieval times to write sophisti-
cally and theoretically about agriculture, botany, husbandry, and geog-
raphy. The characteristics of the plants and animals were studied, their 
geographical origins were recorded, and their various uses as food, deco-
ration, cosmetics, artifacts, and healing remedies were learned. These were 
also practical fields. Experimentation took place to create new species 
and study their characteristics. The knowledge gained satisfied the needs 
of agronomists, patrons, and merchants, and in turn also helped create 
further needs. We know of brisk trade (and strong competition) in spe-
cial plants, new hybrids, exotic animals, and other natural commodities. 
Plants and animals fulfilled both functional and emotional needs: they 
helped to impress, to gratify their owners’ collector’s urge, to enrich their 
cuisine, and to satisfy intellectual curiosity.20

A bibliographical dictionary of the seventeenth century reveals that 
the Islamic tradition of learned writing about agriculture and garden-
ing continued during the Ottoman era (although it was far from being 
a major field of interest). The identity of the lexicographer Katip Çelebi 
(1609–1657), an Ottoman official with a quest for learning, also attests 
to the contexts of bureaucracy and imperial policy. The study of nature, 
medicine, and botany “arose not from disembodied minds,” as Harold J. 
Cook wrote with regard to the study of nature and medicine in the con-
text of the Dutch naval commerce of the early modern period, “but from 
the passions and interests of mind and body united.”21 Cook wrote about 
traders of the Dutch golden age, but his argument could be extended to 
Ottoman bureaucrats who wanted to know and understand their world 
exactly because of their position as the machinery of an empire that made 
them acquainted with that world.

Katip Çelebi compiled a vast bibliographical encyclopedia of no less 
than 15,000 titles and 10,000 authors, information that was gathered over 
a period of twenty years.22 He defines ʿ ilm al-filāḥa as a body of knowledge 
that deals with cultivating plants from germination to their full growth, 
and mentions four different essays on gardening written in Arabic and 
Ottoman Turkish in this period. He further notes that this knowledge is 
essential to humans. Man must improve the soil, irrigate it, protect it from 
rotting, and keep it warm when frost sets in. The effort required is great, 
and the dissimilarity from region to region is considerable, but the benefit 
in the form of grain and fruit is significant.23

Archival material and historical writings chronicle some of the very 
complicated and sophisticated irrigation practices that made it possible 
to convey water over dozens of kilometers and maximize the use of small 
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amounts of water. Such techniques included dams, irrigation canals, 
aqueducts, wells, mechanical instruments, controlled flooding, and other 
systems. (Despite this knowledge, however, in enormous stretches of the 
empire, the yield of the land was not high.)24

Agriculture and general interest in plants also connected Ottoman 
interest in botany with medicine. As a rule, the Ottoman imperial gar-
dens (unlike those in Europe) were not intended to enrich the cuisine of 
the owner or to provide medical assistance. The Ottoman hospital gardens 
were also not recorded as having a pharmacological purpose (in contrast to 
European hospital gardens and monastic gardens, which were at least to 
some extent medicinal). At the same time, we have a number of botanical 
essays from the Ottoman period that focus specifically on medicinal ma-
terials (materia medica). These Ottoman botanical works include descrip-
tions of plants, ways of harvesting them, a discussion of their uses, and 
guidance on extracting their active ingredients.25 The discussion did not 
concern only theoretical knowledge but rather dealt with commerce in the 
branch. Indeed, Mısır Çarşısı, the Egyptian market in Istanbul, offered 
both international imports and exports of botanical and mineral-based 
medicinal substances, including narcotic drugs.26 Spices were sold then as 
they are to this day. The distinction between substances intended for cui-
sine and those for the pharmacy was occasionally equivocal.27

The plentitude of gardens of varying sorts and sizes throughout the 
Ottoman Empire is impressive. As might be expected, the most splendid 
of them were the imperial gardens, though many official and unofficial 
gardens were open to all. In fact, the most significant “green lungs” of the 
Ottoman city were often the cemeteries. Gardens also surrounded city 
hospitals and contributed to the healing process.28

Evliya Çelebi, the inexhaustible Ottoman traveler, enumerated the 
outstanding gardens and promenades throughout Istanbul. Evliya dedi-
cated the opening volume of his ten-part treatise, describing his travels 
throughout the empire of his era, to Istanbul. In his view, green areas were 
fundamentally important spots to be noticed in the urban landscape, only 
slightly less important than the mosques and other public institutions he 
considered noteworthy. Hence, his writings deal extensively with gardens. 
Besides noting their locations, he also described their structure and ex-
plained that there were so many gardens that he could only mention the 
most important of them.29

Gardens in Istanbul were so tempting that at least one physician in the 
capital was noted to desert his patients in favor of relaxation in the many 
gardens along the Golden Horn Bay—the reason the imperial head physi-
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cian (hekimbaşı) provided for the physician’s dismissal. If indeed true, this 
episode tells us of the attraction of gardens; if it is merely slander, the 
context tells us that gardens could be used as a plausible and convincing 
argument to get rid of that physician.30

Indeed, not only in the capital but all over the empire, greenery and 
water were used to landscape urban space. Furthermore, the importance 
of gardens increased over the course of the eighteenth century, when a 
noticeable trend emerged to open private gardens for the benefit of the 
general public. This trend formed part of far-reaching process of change in 
the awareness of leisure time and the concept of private space.31

In green open spaces, people can relax physically and emotionally. 
Calmness, which is usually associated with the nonmaterial world, can be 
attained in these public spaces. Public gardens were serene, and the com-
mon behavior code was less strictly observed there in comparison to other 
public sites. Ottoman society emphasized public behavior characterized 
by self-discipline, simplicity (sometimes verging on the ascetic), religious 
conservatism, seriousness, and gravity. Although in society’s higher eche-
lons at least, hedonism was the accepted norm, Ottomans were always 
expected to carry themselves proudly and not lose control of their appe-
tites for drink, food, or smoking. No thought of rebelliousness could ma-
terialize in public gardens, which people enjoyed under the watchful eyes 
of strangers. Here too, alongside release, the urban man’s behavior was 
expected to be cultured and refined. Nevertheless, behavior was more re-
laxed. It was possible to rest, play, converse, and engage in love games.32

The relaxation and restfulness that characterized those enjoying the 
gardens in the Ottoman urban centers were perhaps connected to the in-
formal structure and design of the gardens as open and asymmetric spaces. 
These gardens were different from the accepted Persian Muslim or Span-
ish Muslim gardens, which were influenced in turn by Persian motifs, 
based on the rigid form of çahār-bāgh (Persian, meaning “four gardens”): 
a clear and obligatory division of a garden into four quarters around a cen-
trally located pool and fountain.

Generally, Persian motifs proliferated and were prominent in Ottoman 
architecture over a long period. Until the mid-sixteenth century, Ottoman 
art was founded on what Gülru Necipoğlu called “International Timurid 
Taste.” She identified taste that was common to the dynasties that flour-
ished following the Timurs in central Asia and were culturally influenced 
by Timurid aesthetics: the Ottomans, the Safavids in Persia, and the Mu-
ghals in India. Only in the mid-sixteenth century did the Ottomans form 
their own unique and independent artistic taste.33 Nevertheless, over the 
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course of the eighteenth century, there was a return to the Persian reper-
toire,34 which of course had changed as well since the late medieval period.

Regarding gardens, however, the Ottoman style was different from the 
accepted norms in the Persian world. The Ottomans shared a common 
Persian tradition with the Iranian world; they shared the tradition of the 
ancient world, the Byzantine, and the Mediterranean, with the Italian re-
naissance. The Ottomans interpreted these shared traditions in a way that 
created gardens that were “Ottoman”—that is, gardens that were physical 
and social products of their culture.35

Such give-and-take between the Ottomans and other cultures demon-
strates that the Ottomans were conscious of and interested in the differ-
ent scientific worlds around them. A growing number of studies indicate 
an Ottoman sensitivity to cultures and geographies around them from the 
sixteenth century on. Since Cornell Fleischer,36 scholars tie this phenome-
non to a distinct Ottoman enterprise with a sense of imperial sovereignty, 
which included a universal claim.37 It seems that scientific encounters and 
appropriation of various scientific heritages were part of the Ottomans’ 
positioning as an empire, and how the dynasty envisioned its connection 
with the world.

The Ottoman Concept and Epistemology 
of Knowledge: The Term ʿilm

The term ʿilm was used by Ottomans to refer to knowledge (or wisdom) 
and science. It contains a rich world of meanings, ideas, and insights, and 
as such embodies the complexity of the concept of knowledge in Otto-
man society. It has nothing to do with our own “science,” but like “our” 
science, ʿilm was used by Ottomans to refer to intentional and systemized 
engagement with knowledge. Hence it is key in unfolding Ottoman con-
ceptualizations and the boundaries and aims of their science.

The word ʿilm comes from Arabic. Franz Rosenthal (1914–2003) de-
voted his classic work on the concept of knowledge in the Arabic Mus-
lim societies of the Middle Ages to its different layers, from the linguistic 
to the cultural. He distinguished between knowledge as an abstract term 
and as a tangible materialization. Rosenthal noted that the existence of 
a plural form of ʿilm, namely ʿulūm, semantically proves the perception 
that knowledge appears in different forms. He analyzed various types of 
knowledge—such as mystical revelation, philosophical thought, and edu-
cation—as a guiding factor in social behavior (adab).38 Rosenthal’s work 



29

framing “knowledge” in the ottoman empire

was continued by Dimitri Gutas (who was also appointed to Rosenthal’s 
post at Yale University). Gutas illustrated to what extent the term is in fact 
equivocal: it has a wide range of different meanings and uses in the Arabic 
language during different periods and in various texts.39

The complexity of the concept of ʿilm during the Ottoman period is 
revealed, for example, in the Thesaurus of Franz de Mesgnien Meninski 
(1623–1698), a Hapsburg orientalist and a Polish diplomat.40 He was born 
in the Lorraine region, received his education in Rome, and was later at-
tached to the Polish ambassador’s delegation to Istanbul, where he studied 
the Ottoman Turkish language. Meninski began serving as an interpreter 
for the Polish embassy in Istanbul and was finally even appointed ambas-
sador. In recognition of his services, he was granted Polish citizenship, 
in honor of which he changed his name to Meninski, adding the Polish 
suffix -ski. Meninski returned to the Hapsburg Empire, to the court of 
the kaiser in Vienna, as the chief translator of Oriental languages and, 
after a few years, was also appointed as counselor to the kaiser. Besides 
his diplomatic work, he continued his work as a linguist. From 1680 to 
1687, four volumes of his Thesaurus linguarum orientalium were published, 
complemented in 1687 by the Onomasticon latino-turcico-arabico-persicum. 
Together, these publications formed a huge lexicon in four languages: 
Latin explanations for Ottoman Turkish, Arabic, and Persian terms. In-
deed, Meninski’s dictionary reflects the Ottoman linguistic world of the 
upper classes in the seventeenth century.41

Meninski included various fields of knowledge under the term ʿilm. 
These definitions show his understanding of what knowledge is, and as is 
to be expected of an enlightened man in central Europe in the early mod-
ern period, his outlook and knowledge are founded on the classical defi-
nitions surviving from antiquity. Terms such as art and profession (which 
should be understood by their Latin meanings rather than their modern 
English ones) suggest the Greek perception that some knowledge is based 
in understanding and thought (episteme), whereas another kind is based in 
creativity, performance, and experience (techne).42 These Greek concepts 
continued to influence understanding of knowledge in Europe well into 
the early modern period, Meninski’s time. Even in the twentieth century, 
Michel Foucault and Martin Heidegger offered formative discussions re-
garding knowledge and ways of knowing and doing science based on re-
interpretations of these classical terms.43

Meninski’s concepts of art and profession were external to the Ottoman 
world, though the examples he brought in of Arabic, Farsi, and Ottoman 
Turkish synonyms for ʿ ilm in general and for ʿ ilm of specific kinds relate to 
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the mental world of the Ottomans of his era. Meninski addressed knowl-
edge of divinity, whose source is sometimes in prophecy (linking them 
with the terms ʿ ilm-i ilāhī and ʿ ilm-i khodā), alongside knowledge of arith-
metic and poetry. He mentioned knowledge of Muslim theology (ʿilm-i 
kelām) alongside knowledge of magic (ʿilm-i siḥr). Thus, Meninski showed 
that the Ottomans linked knowledge of different kinds, from a range of 
sources and for a variety of purposes.44

What epistemological process qualified fields or notions as meeting 
the requirements of knowledge? In other words, how did the Ottomans 
know (or think or feel) that something known to them was indeed true? 
After all, we do not accept everything we read or hear as the truth; we re-
ceive each scrap of information at a different level of certainty according 
to its source and the manner in which it is transmitted. We now turn our 
attention to the variety of sources of legitimate knowledge in the Otto-
man world.

Divine revelation (waḥy) posits Allah as the source of all human 
knowledge; Allah creates all knowledge and permits man to gain it. More-
over, the widespread perception was that the potential human capacity to 
comprehend and process information is restricted from the outset, so that 
even the things that God permits us to understand are, in fact, beyond our 
grasp, and we should not question what is beyond our comprehension.45 
The perception of Allah as all-knowing is expressed in the name al-Alīm, 
one of “the beautiful names of Allah” (al-asmāʾ al-ḥusnā). This Qur aʾnic 
term formed the developmental basis of the Muslim theological concept 
of the characteristics of Allah, including “the merciful,” “the healer,” and 
many more. These characteristics are defined with ninety-nine adjectives, 
some of them taken from the Qur aʾn, and together the names include the 
various aspects of the divinity of Allah.46

The articulation of this perception was an answer to a different opin-
ion that discussed God’s will to control human creation and His limits. A 
central position within this latter perception was the Muʿtazila, a medi-
eval theological school that influenced Islamic thinking for centuries. They 
upheld the doctrine of the created Qur aʾn as they insisted on the eternal 
nature of God against a widely accepted claim that elevated the Qur aʾn 
to a degree of un-createdness (similar to God) and its origin in a “heav-
enly tablet” (al-lawḥ al-maḥfūẓ). They also asserted the principle of the 
necessary justice of God: He wills and does only that which is good, and 
thus they limited the scope of God’s actions. These debates were not fully 
resolved. While the Muʿtazila as a formal school disappeared, their ideas 
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were perpetuated by other Islamic groups. During the twentieth century 
this movement was a center of rejuvenated intellectual debate in Egypt.47

Role models, some of which were attached to myths rather than con-
crete historical reality, were another legitimate source of knowledge. 
Ottoman society made mention of the names of its founding fathers in 
various spheres of knowledge. Beyond satisfying the curiosity of knowing 
who was the first physician, the first astronomer, or the first shoemaker, 
this was also a system that combined the body of knowledge and occupa-
tion with it in Muslim society through association with role models from 
the distant past. This legitimating process is not unlike the chain of nar-
rators (isnād) that opens every hadith.

Logic and reason (ʿaql) provide additional important sources of 
knowledge, including in aspects of religion. Thus, for example, one of 
the sources of Muslim law involves drawing conclusions derived from the 
Qur aʾn and from the hadith by way of analogy (qiyās). However, what can 
be learned from certain texts is limited, and this procedure ranks third in 
importance out of four. Moreover, certain theological perceptions can re-
strict the use of logic as a knowledge source.

Observations, experiments, and experiences (tajārib) are yet another 
source of knowledge, as they allow direct access to knowledge and its 
ratification. Elitists throughout Muslim history clearly voiced their dis-
approval of these more popular modes. They wanted to base knowledge 
only on the narrations of accepted and familiar role models. They thus 
distanced themselves from personal experience. Tension about the relative 
merit of sources of knowledge resulted also from the possible use of the 
senses as a foundation for knowledge. In fact, in order to use observation 
and experiment as a basis, the senses must be regarded as a reliable source. 
There should be no apprehension that senses may deceive us; rather, the 
narrators must be consensually regarded as actually transmitting a faith-
ful and accurate message about the world. And indeed, some groups held 
that observation has no significance, as nature does not operate according 
to patterns that repeat themselves because the Creator is not limited by 
fixed patterns.

Finally, knowledge drawn from a living tradition or based on broad 
popular consent does not require the endorsement or justification of fig-
ures of authority but rather comes from below. The fact that something is 
accepted and familiar justifies its existence. Talismans, for example, and 
other magical acts were deemed “tried and tested” as confirmation of their 
potency and effectiveness.48
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None of these sources of knowledge were exclusive. They overlapped 
and complemented one another in their dialogue, but rivalry and tension 
also existed between them. The plurality of ways to know things allowed 
creativity and more egalitarianism than the more formal and authoritative 
scholars would have liked.49

The career of Şerefeddin Sabuncuoğlu, a physician from Amasya in the 
fifteenth century, reveals the dynamics of combining sources of knowl-
edge. Sabuncuoğlu titled his manual on drugs and their preparation Mü-
cerrebname (The book of tried medications). This was the last of three 
medical treatises he composed. He explains, following common phrasing 
we see in many medical treatises, that he wrote the work in 1468 as an 
answer to a plea from colleagues that he put on paper his fourteen-year 
medical experiences in a hospital. The contents and structure of this short 
manual—with regard to types of drugs, their ingredients, and methods 
of preparation—repeat earlier Arab-Islamic examples of learned written 
pharmacopeia. At the same time he refers frequently to his techniques in 
preparing drugs and discusses efficacy based on experiments upon himself 
and animals.50 The title and the numerous references to trials and obser-
vations attest to this as a source of pride for him.

Nevertheless, Sabuncuoğlu was of humble reputation and importance 
in his time. He had some contacts with Istanbul and the imperial court, or 
wished to establish such contacts. In his text he tells of a journey to Istan-
bul, and he dedicated an earlier treatise, devoted to surgery, to the reign-
ing Sultan Mehmed II (reigned 1451–1481). His name and works were 
known to other Ottoman physicians of the period. Ibrahim bin Abdüllah, 
an early sixteenth-century Ottoman surgeon, mentioned Sabuncuoğlu in 
his own manual, Aʿlaim-i Cerrahin (The miracles of surgeons).51 However, 
his career was in Amasya, not on an imperial scale. Only a few copies of 
Sabuncuoğlu’s works exist. His profile is one of a common Muslim physi-
cian in Ottoman Anatolia of the fifteenth century. And among such prac-
titioners it was quite common to insert conclusions drawn from personal 
trials and observations into learned treatises that tapped into sources of 
theoretical knowledge.

The combination and integration of sources of knowledge was possible 
among professional scholars (here we saw such an example in the works 
of one Ottoman physician), as well as among educated Ottomans. Evliya 
Çelebi, a gentleman and traveler, described the physicians’ guild in Istan-
bul in a way that shows how different sources were intertwined.

Evliya described in detail an impressive parade of the guilds in the 
Istanbul city center in the mid-seventeenth century. He stated that all of 
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Istanbul’s guilds of the period participated, and divided them into fifty-
seven groups and a total of no fewer than 1,001 professional associations 
(a poetic expression of the fact that the number of guilds was immense 
rather than a number that should be taken literally). The parade was in-
tended to display the successes of the various guilds and obtain recogni-
tion of their professional level and organization from both the public and 
the government. Indeed, Ottoman authorities wanted to oversee commer-
cial life and artisanship in the city by inspecting the guilds’ activities. It is 
no coincidence that the Sultan Murad IV (reigned 1623–1640) personally 
supervised the colorful parade. Thus, a public event of popular entertain-
ment was cloaked in political significance, like other mass celebrations in 
the capital. Evliya documented the parade—its participants and the pro-
cessional order—addressing the relative importance of the professions, 
the fields of specialization in each profession, the tools that characterized 
each, and other issues. He also noted the name of the founding father of 
each profession in which such existed role was known.

In the paragraph devoted to the physicians’ guild, Evliya mentioned 
that medicine was an ancient profession, whose patron in earlier periods 
was Lokman.52 Evliya did not have to explain who Lokman was, as he was 
an extremely well-known folk hero for his readers, famous for his intelli-
gence, wise leadership, and longevity.

In other sources we find the description of a figure legendary in the pre-
Islamic peninsula. In Sura 31 of the Qur aʾn, which bears his name, Luq-
mān (the Arabic version of the Turkish Lokman) is described as someone 
who holds a natural monotheistic faith in times and a place of paganism; 
he is an ideal father who both reprimands and advises his son. According 
to the Qur aʾn, Luqmān’s wisdom was given by God, and following the 
Qur aʾnic example, Muslim tradition has attributed many proverbs and 
idioms to him. In many ways, then, Luqmān became the Arabic-Muslim 
equivalent of Aesop. Indeed, in Persian literature, Luqmān is described as 
being the ideal ascetic.53

The Turks were also familiar with the character of Luqmān. In addi-
tion to his recognized functions in Arabic and Persian literature, Luqmān 
appears in Turkish folklore as an Arab physician (hekim, the Turkish ver-
sion of the Arabic word ḥakīm), and in this role he appeared in Evliya’s 
account. One of the tales about him, still circulating in modern Turkey, 
associates Lokman with supernatural healing.

The story tells of Mehmed the Mad, the spoiled child of an Egyptian 
king, who pretends to be the great physician Lokman from Arabia in 
order to heal the wife and daughter of the king, and the wife of the Grand 
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Vizier, of the affliction of snakes. First, he causes them to grow horns and 
later treats them, before returning to his own country to resume his throne 
for a prosperous reign.54 In another popular story, Lokman is referred to 
as a great physician, and the only one who can prescribe remedies for the 
ill-fated Latif-Shah, a ruler of Iran, who was separated from his wife and 
children for sixteen years and later reunited with them.55

Evliya’s survey of the sources of medical knowledge and the manner in 
which this knowledge is transmitted combines divine revelation, oral folk-
lore, wisdom, and exceptional individual capabilities in the field of medi-
cine. Combined, they create legitimacy for medicine as a realm of knowl-
edge and as a profession. All these spheres—the philosophical, cultural, 
and social—determined the boundaries of knowledge in Ottoman society. 
Indeed, these boundaries involve a powerful notion of what is right and 
wrong with knowledge, but should be understood as quite elastic rather 
than defined in a clear and unequivocal manner.

Classification of Knowledge 
in Muslim Societies

The notion that knowledge can come from different sources, can be of 
different types, and can serve various goals—as well as the reality that, in-
deed, a variety of bodies of knowledge existed alongside each other—led 
from the ninth and tenth centuries onward to the classification of knowl-
edge (marātib al-ulūm). Thus, another scientific sub-sphere was born: the 
discussion of the organization of knowledge and its various disciplines. 
The discussion was held on both theoretical and bibliographical levels, ex-
plaining methodologies and division of subject matters, as well as listing 
what had been written in a specific field.56

Ottomans continued to prepare such lists, which reveal Ottoman intel-
lectual cultures—the dialogues with different traditions and shifts through 
time. In the year AH 909 (1502–1503) the royal librarian in Topkapı, the 
imperial palace, compiled a catalogue in Arabic of the holdings of the 
palace library for Sultan Bayezid II (reigned 1481–1512; the manuscript is 
now in the Oriental Collection of the Library of the Hungarian Academy 
of Sciences).57 The list is very enlightening. The text is written in Arabic, 
as was customary in the Arab-Islamic genre of bibliographical lists. The 
arrangements of disciplines likewise seems to follow previous lists. The 
7,200 titles mentioned, however, suggest a wide, maybe Islamic univer-
sal alignment of the Ottoman Empire: the texts are written in Arabic but 
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also in Persian, Ottoman Turkish, and Chagatay Turkish. This reveals that 
the early sixteenth-century Ottoman cultural canon was still very much 
within the Persianate-Timurid world, even before the Ottoman conquest 
of the Arab Middle East and the intellectual shift it brought.

This is the viewpoint from the royal palace. Looking to wider circles 
of readers among state officials, seventeenth-century Katip Çelebi’s bibli-
ography Kashf al-Ẓunūn ʿan Asāmī al-Kutūb wal-Funūn (The revelation of 
thoughts: Names of the books and the sciences) is an appropriate source. 
An extremely high number of copies were prepared throughout the em-
pire, and it was known in Europe since the late seventeenth century (al-
though Guy Burak suggested recently that the text’s usage and influence 
may have been humbler than currently assumed).58

Katip Çelebi provided quotes from earlier bibliographical sources, 
which he was careful to acknowledge and which attest to his intellectual 
and literary lineage continuing from previous periods. One of his sources 
was Ahmed bin Mustafa Taşköprüzade (1495–1561), a prominent and pro-
lific Ottoman writer.59 Taşköprüzade’s treatises are among the most im-
portant sources pertaining to the first three hundred years of the empire’s 
history. Of particular significance is Miftāḥ al-Saʿāda wa-Miṣbāḥ al-Siyāda 
fī Mawḍūʿāt al-Ulūm (The key to happiness and the light to mastery of 
subjects of knowledge), which Katip Çelebi emulated and often quoted. 
He drew critical information from Taşköprüzade’s Miftāḥ al-Saʿāda, and 
more importantly, Katip Çelebi followed Taşköprüzade’s assessments of 
the significance of a specific body of knowledge.60

In the Kashf, Katip Çelebi organizes the branches of knowledge alpha-
betically. Such an organization facilitates easy referencing and dictionary-
like usage, but it does not tell the user the relations between the different 
branches of knowledge, as does Taşköprüzade’s Miftāḥ al-Saʿāda. In a sepa-
rate treatise Katip Çelebi sketched succinctly the divisions of knowledge 
relevant to the man of culture and how they relate to one another. In jāmiʿ 
al-mutūn min jall al-funūn (the comprehensive list of texts on the exalted 
sciences) Katip Çelebi refers to “the tree of sciences” (shajarat al-ulūm). He 
used the metaphor of a tree and visually drew branches to supply a bird’s-
eye view of all knowledge.61 Here he followed Taşköprüzade’s perspective 
of knowledge (who in turn recapitulated previous conceptualizations of 
knowledge), sometimes verbatim, including the tree metaphor. Taşköprü-
zade presented his taxonomy of human knowledge in words, rather than 
in drawing, using terms like boughs, branches, sprays, and cluster of grapes to 
explain the categorization of knowledge, its sources, and subjects.

In language, too, Katip Çelebi followed the steps of his predecessors: 
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his dictionary is written in Arabic, and most of the treatises mentioned 
were, indeed, written in Arabic. Alongside the continuation of the Arab-
Islamic tradition we can assess also an adaptation to unique Ottoman fea-
tures. One of the shifts was linguistic: more than a few books listed by the 
compiler were written in Persian and Ottoman Turkish. Furthermore, the 
bodies of knowledge discussed in the dictionary are arranged in Ottoman 
alphabetical order rather than Arabic, although the language of the text is 
Arabic: the three letters that end the dictionary are waw-ha-ya, instead of 
ha-waw-ya, the familiar order of Arabic dictionaries. This is just scraping 
the surface of the Ottoman intellectual mind-set, as this and other Otto-
man bibliographies are only beginning to be closely investigated.

Identification of different fields of knowledge and their classification 
creates a hierarchy. Muslim writers sought to classify knowledge by field 
and status according to its perceived importance and value.62 Alongside 
classification, attempts focusing on the theoretical status of bodies of 
knowledge, social distinctions and status evaluations of the various knowl-
edge realms developed as well. These distinct intellectual, moral, and so-
cial appraisals were interwoven.

Biographical lexicons—documenting the education of their heroes 
and their activity as students, teachers, and treatise writers—clearly dem-
onstrate that some spheres of knowledge were much more popular than 
others. Religious sciences, for instance (namely those directly connected 
to the religion of Islam, such as Qur aʾn, hadith, law and jurisprudence, 
and theology, as well as auxiliary fields [e.g., Arabic language]), were 
studied by more people who may have studied other fields of knowledge, 
too. “Religious sciences” were catalogued as such, for they were under-
stood as deriving from divine revelation and being pursued for the sake of 
understanding divine revelation. Following the same categorization, those 
fields that were not religious were classified as “rational fields,” since their 
source is not God but, rather, humankind’s ability to perceive the world 
from varying points of view.

The internal stratification was based on a number of criteria beyond 
mere classification according to the field of knowledge: some scientific ac-
tivities were more highly valued than other activities in the same sphere of 
knowledge. The measure of importance attributed, for example, to writing 
an essay relied not only on the broad sphere of knowledge to which the 
essay belonged but on the readers to whom the essay was directed: an essay 
addressed to an educated and selected public was more highly valued than 
an essay intended to satisfy the needs of a wider audience of laypersons.63

Scholars long viewed the nonreligious sciences as marginal to Islamic 
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thought. This status was supposedly portrayed in the biographical dictio-
naries from the Middle Ages and later periods and reinforced by other 
sources, such as bibliographical literature, leading scholars of Islamic sci-
ence to claim that the Muslim intellectual climate from the Middle Ages 
onward was so intolerant of non-Muslim knowledge as to almost negate 
it. According to this thesis, clear separation existed between religious 
sciences and the remaining scientific spheres. According to historians 
of science, enlightenment, and education in the Islamic world, rational 
scientists’ measure of cultural respectability and even the extent of their 
religious orthodoxy were questioned.

A key figure in this discourse was George Makdisi.64 His claims were 
rejected long ago, but when raised in the 1980s, they significantly in-
fluenced many researchers. For instance, Abdul Hamid Ibrahim Sabra 
claimed that the Greek sciences actually became acclimatized in Mus-
lim society, yet they were treated with a measure of distance.65 Historians 
sharing this line of thought assumed that the rational spheres were identi-
fied with ʿulūm al-awāʾīl, meaning “the sciences of the firsts”: in this con-
text, the Greeks. The term thus referred to the sciences that came from the 
Greeks, which Muslims adopted in the Middle Ages and translated into 
Arabic directly from Greek or, more usually, via Aramaic. Many a mod-
ern scholar has imagined connections between the non-Muslim source of 
certain sciences and their secondary importance. Moreover, scholars who 
supported this thesis explained that in the intellectual climate that (sup-
posedly) based itself exclusively on divine revelation, the distance between 
marginalizing the importance of a specific body of knowledge and doubt-
ing its legitimacy is rather short.

Amalgamation of Bodies of Knowledge 
in Muslim Societies

Simultaneously with the establishment of borders and boundaries sepa-
rating spheres of knowledge, the sciences became interconnected because 
many people studied several fields of knowledge, including a combination 
of religious and rational sciences. Certain fields of knowledge combined 
and supported one another, while others merely existed in parallel. This 
phenomenon has been customary among Muslims since pre-Ottoman 
times, and we know of many polymaths.

The biographical dictionaries compiled by Muslim scholars in the late 
Middle Ages and early modern era reveal a consistent presence of ratio-
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nal sciences in the education of scholars, even if not with the majority of 
them or as a central topic. Some ʿulamāʾ studied astronomy and astrology 
(in the premodern era, astrology was considered a science like any other). 
Others studied arithmetic and algebra. After all, arithmetic and algebra 
are the basis of ʿilm al-farāʾīḍ, literally “knowledge of portions,” which 
refers to the Islamic law of inheritance, dealing to a large extent with the 
calculation of the fixed shares of all heirs to an estate according to religious 
law. This accounting work was complicated and sometimes necessitated 
several divisions and redivisions, and was considered a sub-branch of the 
sciences of numbers.66

Recent years also yielded new insights on the ways in which the con-
tent of both religious and scientific discourses shaped mutual interactions 
during the late medieval and early modern periods,67 although our current 
understanding with regard to the Ottoman case is far more limited.

We do know, however, that collections of Ottoman libraries point to 
the integration of different fields of knowledge on the library shelves. 
Even medium-sized Ottoman libraries with limited collections displayed 
a mixture of hadith and Qur aʾn interpretation, Arabic philology, philoso-
phy, history, medicine, mysticism, literature, and poetry. Collections also 
included treatises in several Muslim languages. In libraries in the Balkans, 
for example, we find good representation not only of Arabic and Ottoman 
Turkish, which might be expected, but also of Farsi.68

The Egyptian Aḥmad al-Damanhūrī (d. 1778) provided an extraor-
dinary example of the enormous variety (at least in the contemporary 
opinion) of spheres of learning that existed. His academic curricula and 
mores reflect al-Azhar of the eighteenth century.69 Al-Damanhūrī was 
proficient in four schools of law, and his biographer went on to say that 
his expertise in each of them surpassed that of those who specialized in 
only one of them (as was the common practice); he also occupied him-
self with alchemy, philosophy, and medicine. Al-Damanhūrī wrote essays 
in all these spheres of knowledge, including interpretation of the Qur aʾn 
as well as an essay on logic, and all this while still serving as a Shaykh 
al-Azhar—Egypt’s senior scholar (and a very busy one at that). Two im-
portant Muslim scholars of his time considered him truly eminent in his 
vast knowledge and a multidimensional scholar. One was his student ʿAbd 
al-Raḥmān al-Jabartī, an exceptional scholar in his own right (more on 
him in the conclusion).70 The second was Muḥammad Khalīl al-Murādī 
(d. 1791), who composed a biographical dictionary (and was himself a 
scholar of Muslim law in Damascus who combined knowledge of religious 
law and Sufi mystic knowledge).71
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Al-Damanhūrī was a typical scholar of his time in his diversified schol-
arly interests, balancing practical science with religious scholarship. It 
seems, however, that his contemporaries were impressed by the number 
of spheres he combined and with the extent of his command of all of 
them, not by his integration of spheres of knowledge that were seem-
ingly (perhaps wrongly in modern opinion) very remote from one another. 
Furthermore, he came from humble origins as an orphan from rural lower 
Egypt who did not enjoy the background of an illustrious family. Al-
Damanhūrī’s background makes his success even more extraordinary, and 
this tells us about social and political patterns of career paths, and the 
bond between vast scholarly expertise and upward mobility.72

The popularity and importance attributed to bodies of knowledge 
changed from time to time. Similarly, the degrees of popularity of the 
combinations were neither fixed nor inflexible. We learn this, for ex-
ample, from the fact that during different periods, the character of the 
person described in the sources as the ideal physician (al-ṭabīb al-kāmil) 
was depicted differently. The Arabic sources in the Middle Ages present 
the physician-philosopher as the ideal combination. They used the Greek 
model of ancient times to create a contemporary model and quoted 
Galen (Aelius Galenus), the Greek physician and philosopher who lived 
in the second century. Galen influenced medicine in the Middle East and 
Europe for hundreds of years beyond his lifetime with his articulate pre-
sentation of the synthesis of various medical theories that were based on 
the theory of temperaments and humors and the need for physical and 
mental equilibrium. Among his many influential treatises is a short essay 
promoting a training program that Galen initiated to be executed in the 
future, for “the best physician, who is also a philosopher.” Arab Muslims 
were familiar with the essay’s Arabic translation, and even if they did not 
read it directly, the ideal that it suggested (like Galen’s entire body of 
work, which was translated into Arabic) became a widespread criterion 
for evaluating the qualities of a “true” physician in Muslim society in the 
Middle Ages.

At times, the discussion regarding the perfect physician was more 
theoretical than practical. In practice, often the “physician” was the per-
son his (or her) patients regarded as such and were willing to pay a fee to, 
rather than the person who had indeed completed the curriculum of the 
required classical medical texts per se. Nevertheless, the issue of who is a 
physician-philosopher was tremendously significant in establishing status 
and reputation in society. The authors of the biographical dictionaries jus-
tified their choice of whom to immortalize in their lexicons by drawing a 
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flattering comparison with a physician-philosopher, for example, a man 
with the status of Ibn Sīnā (Avicenna). An unflattering comparison, on 
the other hand, enabled physicians to accuse one another of being charla-
tans. Lawrence I. Conrad and later on Peter Pormann showed how a per-
sonal disagreement between Muslim physicians in the medieval period, a 
theoretical medical argument, or professional struggle could lead to de-
nunciating rivals and competitors as frauds, even when the adversaries 
were skilled professionals.73

Whereas sources from the Middle Ages portray the physician-
philosopher as an ideal, later, beginning with the Mamluks and during 
the Ottoman era, the sources seemed to promote a different ideal. The 
Ottoman biographical lexicons from the sixteenth through the eighteenth 
centuries (the medical system changed in the nineteenth century with the 
introduction of European medicine, and, accordingly, so did the method 
of evaluating a physician; hence this period is excluded here) refer to the 
physician-jurist rather than the physician-philosopher as a perfect ex-
ample of medical practice. The early modern lexicons document many 
physicians who also studied fiqh (Muslim divine law), while fiqh scholars 
also studied medicine.74 During the Ottoman era, we no longer find lexi-
cons dedicated to physicians (while at least three are familiar to us from 
the Middle Ages: the lexicons of Ibn Juljul of tenth-century Andalusia; 
the Egyptian-born al-Qifṭī, who worked in al-Shām between the twelfth 
and thirteenth centuries; and the Syrian Ibn Abī Uṣyabiʿa of the thir-
teenth century). In the Ottoman period, however, physicians were in-
cluded in lexicons dedicated to ülema and Sufi şeyhs; such was the editorial 
choice of the authors of the biographical dictionaries.

The life story of Ibn Shamāqa (the appellation of Muḥammad bin Mu-
ḥammad bin Aḥmad [d. 1610]), from the city of Homs in Syria, is a rep-
resentative example of an Ottoman combination of law and medicine. Ibn 
Shamāqa was a mujāwir  (literally “a neighbor”), meaning someone who 
lives in the vicinity of a sacred place.75 Ibn Shamāqa chose to live in Mecca 
(in his case, for ten years) out of devoutness and a desire to live close to the 
holy Muslim sites. He finally returned to Syria and studied chemistry and 
medicine in Damascus, but then continued on to Egypt to study gram-
mar and Muslim law. Ibn Shamāqa attached himself to the senior ülema in 
Istanbul. It was these connections, perhaps, that assisted him in initially 
being granted administrative positions in the medreses: he was appointed 
as a mütevelli, the trustee of an endowed institution. Ultimately, he also 
received teaching posts in these medreses.76

The shift from physician-philosopher to physician-jurist did not dis-
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pense with the ideal image of the perfect physician taken from antiquity. 
As in the medieval period, biographies (tarājim) of Ottoman physicians 
in the early modern period continued praising physicians for being the 
“Galen (or Hippocrates) of his period.” Two seventeenth-century chief 
physicians (raʾīs al-aṭibbāʾ ) in Damascus were heralded with such a de-
scription. One was Muḥammad Ibn al-Ghazāl (d. 1626). He was born in 
Homs, studied in Tripoli, and then reached Damascus, where he ascended 
to the position of head physician.77 The second was Yūsuf, who was origi-
nally from Tripoli but moved to Damascus and became head physician 
there until his death in September 1693.78 However, the physician biogra-
phies of the period had shifted aims; they were now focused on praising 
the medical professionalism of their subject, and did not necessarily see 
him as the hero of the biography or as a certified philosopher.

The biographical lexicons of legal and medical scholars do not inform 
us of their subjects’ actual career track. Some were theologians who added 
medicine to their broad knowledge; others were physicians who wished to 
expand their knowledge in the spheres of religion; and there were prob-
ably also those who became better informed in both these fields out of 
curiosity and interest, while making their living from a completely dif-
ferent source. Ismāʿīl bin Aʿbd al-Ḥaqq of Syria (d. 1592/1593) combined 
these traits. He studied Qur aʾn with the senior teachers of his generation 
in Syria while learning medicine from his grandfather, among others. He 
served as a Shāfiʿī judge at the local courthouse,79 and from there he was 
promoted to the position of chief physician.80 Medicine was considered to 
be an appropriate body of knowledge for a respectable, educated man of 
religion, and, surprisingly, many physicians considered jurisprudence—of 
all the religious sciences—to be a field worthy of specialization.

Medicine itself was a field consisting of several medical theories and 
practices that existed alongside one another and that were mutually influ-
ential. Medical practitioners had to choose one of the bodies of knowl-
edge covered by the overall term medicine or combine them with one 
another. Modern researchers have tended to categorize three separate 
systems that together formed the medical system in premodern Mus-
lim society: the Muslim version of the Greek medicine of humors; folk 
medicine handed down from generation to generation, based on experi-
ence with herbs; and the Muslim prophetic medicine, which was similar 
in content to the Greek-Muslim medicine of humors but depended for 
legitimacy on the sayings of the Prophet Muḥammad (hence the name 
“prophetic medicine”: in Arabic, al-ṭibb al-nabawī, and in Ottoman Turk-
ish, tibb-ül-nebevi).81
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Some theologians integrated religion and religious law into prophetic 
medicine. An outstanding example of this is Jalāl al-Dīn al-Suyūṭī, the 
renowned Egyptian-Mamluk theologian. Al-Suyūṭī wrote prolifically 
and is known for his works in the fields of religious law and Qur aʾn in-
terpretation, among others. But he also wrote about al-manhaj al-sawī 
wal-manhal al-rawī fī al-ṭibb al-nabawī (the proper road and the thirst-
quenching spring of prophetic medicine), which achieved popularity 
in the Middle East and was also acquired by Ottoman sultans for their 
libraries.82 Apparently, the integration of prophetic medicine with bodies 
of knowledge whose business is faith and religious practice was natural 
to theologians. Indeed, the numerous theologians who engaged with the 
medicine of humors reveal that this combination was apparently not only 
possible but also quite normative.

The drive toward interaction of different bodies of knowledge went 
deep. In addition to the amalgamation of sciences side by side, the inte-
gration could mix methods and knowledge. If early Muslim legal scholars 
kept their distance from philosophy, early Ottoman legal scholars (1300–
1600) understood theoretical Islamic jurisprudence as based on Greco-
Islamic philosophy in general and Aristotelean logic in particular. They 
tried to prove Aristotle’s theory of sciences applicable to Islamic law. They 
presented their area of interest as based on premises, the validity and cer-
tainty of which could be collaborated externally. Even the very concept 
and standard of what knowledge and science were could merge Islamic 
and Greek attitudes.83

Tensions due to Fusion of Bodies of Knowledge: 
The Dispute regarding the Status of  

Pre-Islamic Sciences

The integration between the various spheres of knowledge should not mis-
lead us: the dispute regarding the status of pre-Islamic sciences, which 
was significant and long-standing, began at an early stage (apparently 
already in the ninth century). Some of the prominent figures rejected a 
deep integration of Greek thought and Islamic religious thinking. Phi-
losophy and astronomy, in particular, drew special attention over the years 
in the controversy as to whether the bodies of knowledge in question 
were worthy and necessary, or perhaps were actually misleading spheres of 
knowledge that caused moral damage. The controversy around these fields 
demonstrates the wide spectrum of attitudes toward the various bodies of 



43

framing “knowledge” in the ottoman empire

knowledge. Moreover, these attitudes also changed from time to time, ac-
cording to the specific intellectual climate in each society.

Philosophy: Criticism and Guarded Acceptance

Philosophy—a sphere of knowledge that deals with existence and reality, 
as well as the capacity to understand and discuss them—came to the Mus-
lim world from Greece. There were those in orthodox Sunni circles who 
were somewhat critical and perhaps even apprehensive about this body of 
knowledge. Sunni Muslims warned of the slippery slope of asking ques-
tions they thought would cause weaker believers to deny the existence of 
God. Abū Ḥāmid Muḥammad ibn Muḥammad al-Ghazzālī (1058–1111) 
provided one example of such criticism by reacting negatively to Gnos-
tic and other trends that doubted the act of divine creation, the physical 
existence of the world to come, and special divine knowledge. At the same 
time, in his criticism he allowed for “harmless” philosophy. He referred to 
that which recognized the existence of divine revelation, one which stays 
as a power in the world even after creation. This sort of philosophy found 
a place in the mainstream Sunni world and not just in occults and sub-
versive movements.

In his spiritual autobiography al-Munqidh min al-Ḍalāl (The deliver-
ance from error) (an intellectual analysis of his spiritual growth, as termed 
by W. M. Watt),84 al-Ghazzālī questioned blind religious conformism 
while advocating closeness to God and purity of heart. He clearly rejected 
philosophy. He noted divisions among philosophers—materialists, natu-
ralists, and theists—but observed that all of them deserved the stigma of 
unbelief and godlessness. He did conclude, however, that the philosophi-
cal sciences (like mathematics, logic, and physics) had nothing to do with 
religion by means of negation or affirmation of belief. In his opinion, it 
was metaphysics that harbored the greatest evil: he claimed metaphysi-
cists were deceitful and overestimated their cleverness with no humility 
regarding human ability to discern right and truth from wrong and error.85

Nevertheless, in his refutation of philosophy and philosophers, al-
Ghazzālī also made them better known in the Islamic world. Michael E. 
Marmura, who translated and edited al-Ghazzālī’s treatise on Tahāfut al-
Falāsifa (The incoherence of the philosophers), noted this paradox. Al-
Ghazzālī highlighted the conflict between philosophy and more tradi-
tional Islamic beliefs; however, in order to refute Muslim philosophers, 
he had to explain them. In fact, he explained them so clearly that he 
rendered abstract and difficult ideas accessible to laypersons. After him, 
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Muslim theologians found it necessary to discuss philosophical theories, 
and Islamic theology (kalām) became more and more involved with phi-
losophy.86 Thus, from al-Ghazzālī onward, philosophy continued to exist 
in the Muslim realm, even if relatively marginally.87

Hence, a complicated reality combining acceptance and apprehension 
of philosophy existed during the Ottoman era. In conjunction, it seems 
that at the time, philosophy or subfields in philosophy moved toward the 
heart of intellectual life by comparison with previous periods. On the one 
hand, concern was still apparent, even if relatively concealed, that philo-
sophical investigation might lead to a crisis of faith. The biographical 
lexicons document cases of religious conversions (albeit only a few) that 
resulted from delving deeply into philosophy. Certainly, the biographi-
cal lexicons immortalize exemplary role models from the perspective of 
the Muslim community, which produced and used these lexicons. Thus, 
the religious conversions discussed are always conversions to Islam (after 
all, anyone perceived of as denying the faith practiced by the community 
would not be recorded in this kind of lexicon). Nevertheless, these cases of 
conversion to Islam prove that it occurred to the Ottomans that philoso-
phy is certainly likely (in the case of conversion to Islam) or may (in the 
case of leaving Islam) encourage a man to question his faith to the point 
of abandoning it.

The biography of Ishak el-Rumi, a physician from Anatolia who lived in 
the sixteenth century, reflects this. “El-Rumi” indicates his Greek Ortho-
dox Christian origin. As part of his medical education he also studied phi-
losophy and logic, which led to his conversion to Islam. He abandoned 
medicine and specialized in theology and Islamic-Hanafi law. The story 
of the recognition of the superiority of Islam over other religions (in al-
Rumi’s case through studying philosophy) is the reason that this unknown 
physician is mentioned in two important biographical dictionaries: one 
written in the empire’s center in the mid-sixteenth century and the other 
in Syria in the mid-seventeenth century.88

And, indeed, we know from various sources that philosophers and logi-
cians, some of them high-ranking scholars in their time, were active in 
the Ottoman Empire. One example is the inclusion of the body of knowl-
edge known as philosophy (ʿilm al-falsafiyāt) in the seventeenth-century 
bibliographical lexicon Kashf al-Ẓunūn. The entry devoted to philosophy 
is not too long by comparison to the other fields: (only) two pages in the 
first Ottoman printing in Istanbul in AH 1310 (1892–1893) are devoted to 
philosophy, but it is longer than the space dedicated to other fields, like 
agriculture (discussed above). The compiler of the bibliography delineated 
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the fields that constitute philosophy, distinguishing between four princi-
pal types: mathematics (riyāḍiyya), logic (manṭaqiyya), physics (ṭabīʿiyya), 
and metaphysics (ilāhiyya). Katip Çelebi also named the subfields that 
constitute each field; for example, geometry, arithmetic, and music were 
branches of mathematics, while political philosophy was part of meta-
physics. He noted twenty-three essays dealing with the different fields 
of philosophy, all written in the twelfth to fifteenth centuries. Hence, 
most of the essays are pre-Ottoman, and only one is clearly attributable 
to Anatolia: the author bears the moniker “El-Akshahrī,” meaning that 
he came from Akşehir in central Anatolia, then a village or small town 
renowned in popular culture as the home of the satirical figure Nasreddin 
Hoca/Juḥā.89

Certain fields of philosophy actually developed during the Ottoman 
era, especially the field of logic, as shown convincingly by Khaled El-
Rouayheb.90 The number of essays steadily grew from the fifteenth and 
sixteenth centuries into the seventeenth and eighteenth centuries. The 
titles of the essays describe works of interpretation, summaries and syn-
opses of existing treatises, though the genre does not have to be mis-
leading. “Summary,” “synopsis,” and “interpretation” perhaps hint at res-
toration of existing knowledge and acceptance of traditions. However, 
the contents of the essays from the Ottoman era demonstrate innovative 
thinking and criticism of earlier philosophers, and are not at all charac-
terized by lack of progress.

In Relational Syllogisms and the History of Arabic Logic, 900–1900, Al-
Rouayheb showed how Ottoman logicians in the seventeenth and eigh-
teenth centuries communicated between themselves in lively discourses 
without worrying too much about hostile views to logic, although these 
certainly existed. Hüseyin Khalkhali (d. 1604), Mehmed Emin Şir-
vani (d. 1627), Musa Pehlevani (d. 1720), Mehmed Tavuskari (flour-
ished around 1748), Ismail Gelenbevi (d. 1791), Hocazade Abdallah Kilisi 
(d. 1886), and other mainstream scholars assessed, discussed, refuted, 
and developed logic. Their summaries and abbreviations were part of an 
intellectual-scientific tradition. They intended to study and explain this 
tradition, and while doing so tradition lent itself to animated and innova-
tive discussions. Practices of citing, quoting, and copying also provided a 
powerful site of scientific engagement.91

In the realm of logic, this kind of scientific activity led to the Otto-
man abandonment of classic Aristotelian concepts. The Ottoman logi-
cians understood that the Aristotelian tools were inhibiting them, while 
they wanted to develop more complex syllogisms. For example, they dealt 



46

science among the ottomans

with deductions founded on underlying suppositions that are unrelated to 
one another—arguments with which Aristotelian logic could not cope. 
In the nineteenth century, the number of Ottoman treatises on logic was 
especially large, judging from the great number of them that have per-
sisted to this day. While some of these treatises are not of a particularly 
high quality, others are quite excellent. Whatever the quality, these works 
testify to the Ottoman interest in logic and the development of the field 
toward growing sophistication and independent thought.

Astronomy, Astrology, and Their Sites 
in- and outside the Sultan’s Court

The sciences of astronomy and astrology included various fields of inter-
est that are not consistent with the fields in their modern sense: popular 
astronomy, stemming in part from pre-Muslim Arabs in the pre-Islamic 
period and focusing on stars; religious cosmologies inspired by the Qur aʾn 
and the hadith; Greek astrology; philosophical literature that dealt with 
the essence of the world; applied astronomy that used mathematical tools 
to solve problems involving the position of the stars, determining the time 
for religious ceremonies; and theoretical astronomy, which dealt with cos-
mography on the basis of mathematical models, devoid of connection to 
philosophical questions.

After the eleventh century, the distance between the fields of astron-
omy (ʿilm al-hayʾa) and astrology (ʿilm al-nujūm) began widening. In Katip 
Çelebi’s seventeenth-century bibliography they appear as two separate 
bodies of related knowledge. Astronomy was described as an attempt to 
understand all the bodies that constitute the universe, astrology as under-
standing the influence of heavenly conditions on the physical reality of 
the human world and the attempt to foretell future positive and negative 
events by observing heavenly configurations.92

The multiplicity of intellectual concerns and artisanal skills under the 
headings “astronomy” and “astrology” shows that, according to the Mus-
lim perception, the study of the skies was not limited only to the heavens 
but rather embraced the entire universe and the way in which the heavens 
conducted a dialogue with the subheavenly world below them. Islamic 
astronomy aimed at bringing higher precision to knowledge drawn from 
earlier traditions. This obligation led to significant development of the in-
struments required for observation and calculation, and for arranging the 
observation posts and recording the results. This process eventually led to 
the establishment of large-scale observatories.
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The actual reasons for interest in astronomy/astrology were varied. 
Clearly, there was interest in knowledge for knowledge’s sake, but there 
were also reasons connected to the specific content of astronomy and the 
uses made of it. Astronomy was a means to glorify the divine creation by 
scientifically understanding the sophisticated way in which the universe 
functions. Astronomers and astrologers provided useful services to the 
Muslim community: they fixed the religious time of prayers and holidays, 
prepared calendars and maps, calculated the precise direction of prayer 
to Mecca, and cast maritime navigational instruments and astrological 
forecasts. All these services made astronomy and astrology important and 
brought those involved in it prestige and a livelihood.93

During the Mamluk period, many treatises were written in all branches 
of astronomy (although only a few astrological treatises from this era 
exist). The institution of muwaqqit (timekeeper) was also inaugurated in 
this period. Now there was a well-organized group of professionals who 
fixed the religious time in sophistication and precision. They were em-
ployed at different mosques and schools, and thus came under the pro-
tective wing of religious patrons and the waqf (endowment/trust) institu-
tions. It started in the second half of thirteenth-century Cairo and from 
there spread elsewhere in the Mamluk sultanate. Later on, the institution 
expanded into the Ottoman Empire and continued there until the nine-
teenth century. Those appointed as muwaqqit were honorably supported 
and held the post in comfort, so they did not necessarily have to make a 
living from other branches of their craft.94

Astronomy and astrology were certainly popular among Ottoman Mus-
lims, as proven by the large number of texts and instruments for obser-
vation and calculation that have survived to our time. Indeed, the biblio-
graphical dictionary of Katip Çelebi contains several entries that focus on 
subfields of astronomy/astrology. These included, for example, the science 
of using the astrolabe and the science of observing the heavenly bodies by 
means of instruments, among other practices.95

As astronomy and astrology were widespread, they were also much de-
bated among scholars and bureaucrats. Popular as they were, from the 
palaces of the elites to the neighborhood mosques and bazaars, the ten-
sion surrounding these topics and the professionals who engaged with 
them, including the efforts to suppress them, is apparent from the medi-
eval period and continued all the more forcefully during the Ottoman 
period. There existed no authoritative texts on astronomy and astrology, 
and explicit references could not have existed in the scriptures, traditions, 
or formative legal discussions. The pro-astronomy/astrology faction ex-
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ploited this fact to its advantage: if no prohibiting tradition on the matter 
existed, then people were permitted it. Formal permission was one thing; 
social acceptance and consensual legal approval were another. The lack of 
a clear statement against astronomy and/or astrology could not preclude 
distrust from other, just as powerful factions.

This is a different situation from what Daniel Stolz has noted regard-
ing later Ottoman Egypt, where he notes the existence of three distinct 
cultures of astronomy: the Islamic astronomy of ʿulamāʾ, the state astron-
omy of viceregal servants, and astronomy in the newly established Arab 
press. The reality for actual people—in their education, careers, and ways of 
understanding astronomy—was that these cultures frequently blended. Yet 
these astronomical cultures emerged in particular sites and traditions.96 In 
the early modern Ottoman world, even in the same intellectual and social 
milieu and space, there were opposing sentiments regarding stargazing.

Once again, a mid-seventeenth-century example emerges from the 
biographical dictionary of Katip Çelebi, who summarizes the claims of 
opponents to astrology. He quotes Taşköprüzade, who referred to four-
teenth-century Ibn Qayyim al-Jawziyya and others who opposed as-
trology; immediately afterward, though, he gives details of the astrologi-
cal essays with which he is familiar.97 Interestingly, he provides astronomy 
much less space than he gives to astrology,98 less, even, than the space 
given to the entry about knowledge of talismans (ʿilm al-ṭilasmāt), which 
Katip Çelebi defines as knowledge of the means to combine earthly and 
celestial/heavenly powers.99 However, astronomy seems to have been re-
garded as a “proper” field, perhaps the more respectable sphere of knowl-
edge from a religious standpoint.

The foundation of an imperial observatory in Istanbul in the sixteenth 
century and its closing and destruction two years later is another scene 
where we observe the separation and integration of astrology and astron-
omy, the simultaneous acceptance and disapproval, and how the two fac-
tions of pro-astronomy/astrology and anti-astronomy played out their 
rivalry. The fate of the observatory illustrates this labyrinth of attitudes 
and interests.

The observatory was opened in 1577 on the crest of Galata Hill, on the 
way to the Tophane neighborhood in Istanbul, and operated under the 
aegis of Sultan Murad III (reigned 1574–1595), the Grand Vizier Sokollu 
Mehmed Paşa, and the sultan’s former teacher, Saʿ düddin Hoca.100 The 
observatory came to be identified not with these noted patrons but rather 
with the scholar who ran the institution, Takiyüddîn (1521/1525–1585). The 
observatory was well equipped and employed some townspeople in vari-
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ous professional capacities. The splendid observatory was immortalized 
in Şāhīnşāhnāme (The book of the king of kings), whose author has not 
been identified clearly. The essay in rhyming Persian prose commemo-
rates Murad III’s successes on and off the battlefield. Illustrations added 
to the manuscript emphasized specific topics in the written material and 
enhanced the manuscript’s material value. The illustrated and written de-
scription of the observatory provides additional evidence of interest in the 
institution, its fame, and its connection to elite patronage.101

Takiyüddîn’s observatory was not a mere caprice of the sultan and other 
members of the court but part of a widespread phenomenon in Istanbul 
and well beyond its confines. Significant astronomical activity also existed 
in towns like Bursa, the first capital of the Ottoman Empire, and Kü-
tahya, a provincial town in west Anatolia where astronomy was taught, 
studied, and written about, and an observatory also operated.102 In the 
Greek-speaking regions, educated people, some of whom were clerics, 
wrote many essays dealing with astrology/astronomy in an attempt to 
foretell and explain natural disasters that periodically wreaked havoc on 
the region.103

The geographical and religious dispersal of astronomy/astrology in-
forms us of the measure of activity in the field and the extent of its inte-
gration into the Ottoman intellectual climate in the early modern era. 
Nevertheless, the practitioners of astronomy and astrology needed also to 
defend themselves quite constantly, which explains the short lifespan of 
some of these projects.

The observatory in Istanbul was active for only a short time, and the be-
ginning of its end is symbolically connected to a significant event that was 
of both astronomic and astrologic importance: the appearance of a comet 
in the skies over Istanbul in 1577. The commentaries on its appearance and 
a series of events linked to the phenomenon reveal the tensions surround-
ing astronomy and astrology during the Ottoman era and, incidentally, 
also demonstrate the involvement of the two fields with one another, de-
spite repeated attempts at separation and professionalization.

With the appearance of the comet, Takîyüddîn prepared an optimistic 
forecast for the sultan. He not only was an astronomer and the adminis-
trator of the imperial observatory but also served as the müneccim-başı (the 
imperial astrologer)—a post at the sultan’s court—a fact that points to the 
Ottomans’ support of astrology and those who dealt with it. The context 
of astrological prognostication was still important for astronomy. It was a 
normal aspect of practice and thinking in the Islamic world and Europe.

Takîyüddîn interpreted the appearance of the comet as signifying a 
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period of successes, including victories on the battlefield against the Safa-
vids in Iran. From the Ottoman perspective, however, reality was not that 
rosy. The Ottoman army did indeed defeat the Safavids. Furthermore, 
the war, fought from 1578 to 1590, ended with a number of significant 
achievements: the Ottomans annexed Azerbaijan, established a fleet on 
the banks of the Caspian Sea, and formed a direct and contiguous connec-
tion with the Uzbeks (a Turkic-Sunni state in central Asia in the region of 
present-day Uzbekistan, which was also the enemy of the Persian Shiite 
Safavids). However, a year after the comet appeared, there was a serious 
outbreak of plague in Istanbul that took many lives, including members of 
the imperial family: Mihrümah Sultan, the daughter of Sultan Süleyman 
and the aunt of Murad III, was among the fatalities.

Such misfortunes for the empire were fertile ground for nurturing gen-
eral opposition to Takîyüddîn, the stargazer and astrologist. Şeyhülislam 
Şemsüddin Efendi, the imperial chief müfti, who had opposed the ob-
servatory from the outset, made the connection between the institution, 
the horoscope prediction, and the outbreak of the plague. It would be 
a mistake to see his opposition as being solely on religious grounds. He 
questioned the relevance of astronomy and astrology as a kind of Islamic 
knowledge, and claimed that this activity was always an expression of evil 
for those who preoccupy themselves with it—and that the life of anyone 
who initiates the construction of an observatory will come to an unnatural 
end. He claimed that astrology and astronomy are an attempt to inves-
tigate divine miracles, and God finds ways of expressing his dissatisfac-
tion with whoever dares to reveal the secrets of the universe and attempt 
to divert the fate that God has determined. For this reason, Şeyhülislam 
warned that the disasters would not cease as long as the astronomical 
activity continued; he also prophesized that an earthquake would be-
fall the empire (indeed, the center of the empire was and still is a high-
earthquake-risk zone). However, he also had a political agenda: he was the  
political rival of Sokollu Mehmed Paşa and Saʿ düddin Hoca, among the  
patrons of Takîyüddîn and the observatory. Ultimately, he convinced  
the sultan, who sent Kılıç Ali Paşa, admiral of the Ottoman navy, to close 
the observatory.104

Although the observatory itself was demolished, the activity of as-
tronomers and astrologers in Istanbul and elsewhere in the empire did not 
stop. Hundreds of essays were written on both topics.105 In the first half 
of the nineteenth century an astronomer/astrologer from Ankara, Mü-
derriszâde Saʿ düllah el-Ankaravî, used his scientific expertise to position 
himself within Ottoman political culture. He was well connected with the 
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social elite, and was both a scholar and an Ottoman official in Ankara and 
its environs. As an astronomer/astrologer who was also a bureaucrat, he 
discussed the utility of horoscopes of prominent people in the context of 
the Tanzimat provincial administration to make sure the nominees were 
suitable to a new and reformed system.106

Well after Takîyüddîn, müneccim-başıs continued serving at the sultan’s 
court. A total of thirty-seven people occupied this position following the 
institution’s establishment during the sultanate of Bayezid II (reigned 
1481–1512) and before it was ultimately abolished (only in 1924) with the 
end of the Ottoman Caliphate. They continued to face criticism each 
time their horoscopes failed to materialize. Thus, Mehmed Çelebi, the 
empire’s chief astrologer in the seventeenth century (d. 1631), was asked 
why he had not predicted the death of Sultan Ahmed I (reigned 1603–
1617). He rejected the claims and referred his rivals to a manuscript that 
had been placed in the Topkapı palace treasury for safekeeping. The essay 
was examined, and it became clear that he had indeed explicitly addressed 
the sultan’s death. (Some of his manuscripts have survived to this day.) 
Nevertheless, his eminence and reputation for being trustworthy and 
knowledgeable did not save Mehmed from having to defend himself. His 
career preceding his appointment to the palace as muvakkit at the Şehzade 
Mosque in Istanbul (The Prince’s Mosque that Süleyman I built in 1543 
in memory of his beloved son, who died at the age of twenty-two, appar-
ently from the plague) reflects that the integration between the crafts of 
astronomy and astrology had not disappeared.107

The roles of the müneccim-başıs involved a mixture of the study of theo-
retical astronomy with determining prayer times, the fast of Ramadan 
and festivals, and the preparation of horoscopes. As the one to fix the 
empire’s religious schedule, the müneccim-başı was responsible for all the 
muvakkit-hane institutions, situated close to the principal mosques. Even 
after mechanical clocks were introduced in the Ottoman Empire and be-
came commonplace in the nineteenth century, religious time was still fixed 
by traditional astronomers under the supervision of the müneccim-başı.108 
As chief astrologer, the müneccim-başı and his staff primarily served the 
sultan, but they prepared horoscopes for all the members of the imperial 
family and other key figures in the empire. (Some of the noted astrono-
mers in Europe, like Johannes Kepler [1571–1630], earned their living 
not from “scientific” work but rather from the horoscopes they wrote, as 
Kepler did for the Hapsburg kaisers.)109 Moreover, they prepared horo-
scopes for the empire itself: they determined fortuitous times for holding 
significant events like ceremonies of ascendance to the sultanate, festi-
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vals to mark births and weddings, and the departures of ships on voyages. 
The staff also recorded extraordinary astronomical occurrences—includ-
ing solar and lunar eclipses, and the appearance of comets and uniden-
tified objects in the skies—as well as earthquakes and fires. Beyond just 
presenting information on these events, the müneccim-başı was in charge 
of interpreting their significance. In this capacity, he and his staff were 
responsible not only for fixing the time but also for evaluating the quality 
of time, and whether it bode good or bad luck.110

Mediating Mechanisms of Reception

The desire and ability to absorb ideas and skills into the Ottoman scien-
tific system were controlled by various mechanisms that influenced the 
speed, volume, and mode of reception. Parallel operation of different levels 
of acceptance and rejection occurred. The slow entrance of European me-
chanical clocks into the Ottoman Empire demonstrates this realm. Otto-
mans were already familiar with mechanical clocks from the end of the 
fifteenth century, principally as an Italian product, but their widespread 
use did not begin at the time. Even during the eighteenth century, wall 
clocks (grandfather clocks) or hanging clocks were not necessarily ac-
cepted items among the Ottomans. Clocks, for example, were included 
in the imperial parades in which the sultan’s wealth and status were dem-
onstrated by parading the valuable gifts he received from foreign rulers.111 
Indeed, only in the nineteenth century did Ottomans successfully assimi-
late clocks as a product of European technology; they then became part 
of conceptual changes with regard to time and space.112

Another mechanism of control was integration. As Maurice Cerasi 
notes with regard to Ottoman architecture and use of space, the Otto-
mans adopted French Rococo and Italian Baroque, but did not surren-
der to these styles; instead, they used them for their own architectural 
and functional needs, and suited them to the Ottoman taste, thereby cre-
ating a style authentically Ottoman but distinct from that of the classic 
period.113 They demonstrated willingness and the ability to assimilate new 
ideas and techniques as long as these were contained within the Otto-
man intellectual world. Hence, what we see in this regard is not a break 
with the past but continuity. In this period, the early modern era, the new 
knowledge—or knowledge that could be understood as being new—was 
not seen as a challenge to basic concepts. In fact, it was perceived as com-
plementing or combining with the Ottoman worldview. Or perhaps an 
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understanding existed (even if subconsciously) that certain ideas might 
threaten the world order, and so certain innovations were repressed (for 
example, the first appearance of printed matter, discussed in Chapter 3).

A third mechanism filtered scientific exchange through the prism of 
closeness and resemblance between Ottoman and other systems of science 
and technology. This framework enabled significant dialogues with other 
distinctive systems while viewing them as internal discourses within the 
same worldviews.

Evliya Çelebi, the indefatigable Ottoman traveler of the mid-
seventeenth century, tells a story about brain surgery in Vienna that dem-
onstrates this complexity. According to Evliya, he visited Vienna in 1665 
as a member of a delegation to the Hapsburg kaiser Leopold I (1640–1705) 
on behalf of Mehmed IV (reigned 1648–1687). During his stay in Vienna, 
he visited the hospital near the St. Stephen Cathedral on the banks of the 
Danube. The hospital was especially renowned at that time and, among 
others, treated patients from the imperial family. Evliya was impressed 
by the hospital’s surgeons as a particularly clever and skilled team: in his 
view, they were comparable to Pythagoras and Ibn Sīnā. He described a 
brain surgery in detail. The forehead was cut across, from ear to ear, and he 
was amazed at the clean incision: not one drop of blood flowed. The top of 
the skull was removed with forceps, and Evliya was invited to look inside. 
He saw the brain, blood, and a lot of fluid as well as the bullet stuck in 
the brain tissue. The Viennese surgeon carefully extracted the bullet with 
forceps. A sponge soaked in wine was used to clean the internal wound, 
the top of the skull was replaced, and the head was bandaged with strips 
of leather. Ants were laid on the incision to suture and heal the wound, 
and all the incisions and holes in the head were covered with a thick paste. 
The smell of incense and drops of wine near the nostrils and body massage 
with clay for an hour aroused the patient from a deep sleep. His first meal 
was chicken soup and wine. Fifteen days after surgery, the patient was re-
leased from hospital and presented to the emperor.114

Of interest in understanding the Ottoman state of mind regarding 
European science is Evliya’s attitude toward the surgery. He was amazed 
at the physicians’ skill and astounded by the daring surgery and penetra-
tion into the human body; however, he certainly thought that the proce-
dure was possible in “his” medicine as well. In Evliya’s view, the surgery 
in Vienna was an impressive peak of achievement in medical ability, but 
not beyond Ottoman knowledge and capability.

At the time, Ottoman medicine was still based on the Galenic concept 
of humoral balance in its translation to Muslim-Arabic and subsequent 
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Ottoman adaptation. The Ottomans built on the surgical practices of al-
Zahrāwī, an eleventh-century Andalusian,115 improving his techniques 
and equipment. Two Ottoman adaptations of al-Zahrāwī were carried 
out in Anatolia during the fifteenth century, a rather early phase in writ-
ing in Ottoman Turkish: the more famous one was that of Şerefeddin 
Sabuncuoğlu in the mid-fifteenth century;116 the other was an anony-
mous manuscript from the last quarter of the fifteenth century.117 Europe, 
however, began to move on, even if its separation from Galen and his 
concept of humoral equilibrium was far from a total break. The surgery 
Evliya witnessed occurred a hundred years after the anatomical revolu-
tion of Andreas Vesalius and Renaissance artists like Leonardo da Vinci 
(1452–1519) and many others. In Evliya’s era, the Englishman William 
Harvey (d. 1657) discovered the human blood circulatory system. This 
period saw many discoveries and medical procedures being carried out for 
the first time.

Evliya was unaware of this still subtle current and did not see the 
widening discrepancy that was growing between the two health systems. 
As far as he was concerned, Ottoman medicine was sophisticated and of 
high quality, like the system he had observed in Vienna. In this spirit, 
Evliya related with what esteem his medical knowledge had been received 
in Vienna: when he was invited to look at the opened head of the patient, 
Evliya immediately complied, though he covered his mouth and nose with 
a handkerchief. The local surgeon was surprised, and Evliya explained that 
he did not want to sneeze or cough so close to the open wound. The Vien-
nese surgeon was impressed and cheered, “Bravo!” Certainly, Evliya did 
not avoid taking pride in his actions throughout the text, but even this 
exaggeration is evidence of the mood of the writer and his time. Evliya 
examined Viennese medicine and was impressed by it, maintaining his 
opinion that his own Ottoman system not only was of the same quality, 
but shared a professional language with the European one.118

During the nineteenth century, the mechanism of mediating recep-
tion by way of a discourse of closeness was no longer relevant. Now Otto-
mans thought about the two scientific systems—namely, the Ottoman 
and western European—as separate and different. At the end of the Otto-
man period, Ottoman philosophers suggested another means to reconcile 
new sources of knowledge by thinking of technology as value-free. Ulti-
mately, in practice, it proved impossible to separate Western technology, 
for instance, and Western perspectives with regard to the social order and 
political organization, even though they believed that such separation was 
possible. Regardless of whether this intellectual solution proved satisfac-
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tory or not, it reveals that the discussion regarding the multiple nature of 
ʿilm never ended, with each generation reinterpreting it.

Ziya Gökalp (1876–1924), for example, one of the important philoso-
phers of the end of the Ottoman era, also sought to integrate Western 
and Turkish culture. Gökalp, who was active in the Young Turks as well 
as the Unity and Progress Committee, was Pan-Turkish and one of the 
fathers of Turkish nationalism. He perceived of the Turks as an integrat-
ing link between the East and West, and considered it possible to assume 
this role without losing Turkish cultural characteristics in which he took 
great pride. Gökalp was part of a discourse prevailing among Ottoman lit-
erati in the second half of the nineteenth century that focused on change, 
transformation, and adaptation. For them it was perfectly sensible to take 
knowledge and techniques that had originated in the West and implant 
them into the Ottoman context by its Ottomanization. Hence Gökalp 
dealt exclusively with how to achieve this goal; he had no doubt regard-
ing its feasibility.119

The debate in which Gökalp participated—without addressing the 
issue of whether his position was logical or naïve—suggests that Otto-
man society’s struggle toward the end of the nineteenth century and early 
twentieth century was with a process that included cultural and social 
changes as much as technical and scientific ones. Gökalp and others 
wanted to control the process: they wanted to be able to adopt Western 
technology on one hand, yet prevent the Ottoman-Turkish-Muslim iden-
tity from being erased on the other. At least certain segments in Otto-
man society exhibited real enthusiasm for the West, termed gharbzadegi 
(“Western sickness” or “Westoxication,” to use an Iranian term from the 
1960s, which relates critically to the adoption of Western social and eco-
nomic patterns). Certain Ottoman groups also internalized the orientalist 
dialogue about the world of Islam in general and about the Ottoman Em-
pire in particular: they accepted the dichotomy between East and West, 
including the subjective evaluation of the inferior status of the East as 
compared to the progressive, modern, and cultured West.120 At the end 
of the nineteenth century and the beginning of the twentieth, the Otto-
man press exhibited satirical ridicule toward the extremists in both camps: 
those who almost unquestioningly adopted Western fashion without a 
sense of proportion and those who rejected anything European just by 
mere virtue of its being European.121

The Westernization process was more complicated than just accept-
ing it without bounds and without question. The treatise on European 
astronomy by nineteenth-century Abdüllah el-Shukri ibn Seyyid Abdül-
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karim el-Konavi in the early modern era demonstrates this. He aimed his 
Tanqīḥ al-ahshkāk ʿan tawḍīḥ al-idrāk (The correction of doubts about the 
clarification of perception) to the teachers at the Ottoman medreses and 
presented them with the new cosmology (hayʾa jadīda): the Copernican 
heliocentric model, placing the sun at the center of the solar system. The 
verbal explanation was accompanied by a drawing of the planets circling 
the sun. El-Konavi also addressed the newer discoveries from the end of 
the eighteenth century and the beginning of the nineteenth century: the 
existence of a belt of asteroids between Jupiter and Mars and the planets 
Uranus and Neptune. In contrast, he ignored the works of Galileo, Kepler, 
and Newton. Principally, although other Ottoman authors did support 
the Copernican system, el-Konavi rejected heliocentric analysis in favor 
of supporting the traditional geocentric model, with Earth in the center. 
El-Konavi thought that astronomy should be part of traditional general 
education and included in this the knowledge taken from Europe—but 
only partially.122

Scholarship dealing with intellectual life in this period points out that 
assimilation of certain Western values took place—for many Ottomans, 
out of choice and under their own control. But this process also took 
a heavy toll. It left a reality that connected technology, science, and a 
Western worldview with traditional priorities and local identity, inflaming 
inner tensions that were rather complicated: criticism, embarrassment, 
and confusion; curiosity and restraint; jealousy, contempt, and a sense of 
superiority; and shame and a sense of inferiority.123

It is appropriate to end this discussion of the Ottomans’ nineteenth-
century debates by pointing out that it was a particular intellectual phe-
nomenon rooted in specific circumstances, and at the same time it also 
represented continuity of Islamic discourse of ʿilm among traditionally 
educated Muslim scholars. I invoke here Foucauldian terms to conclude 
this chapter by saying that mechanisms of reception, conceptualizations 
of knowledge, and categorization of sources during the nineteenth cen-
tury were different and a break from previous epistemological discourses; 
however, the very same nineteenth-century discourse also belonged to the 
Ottoman epistemological notion of ʿilm. What ʿilm meant was subject to 
historical change, but its configuration in a way that allowed the historical 
action of knowledge(s) proved a consistent pattern.
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Wher e and How Does 
Lear ning Take Pl ace?

In the absence of quantifiable data about
learning among the Ottomans, we must turn to the impressions and esti-
mations of both Ottomans and Europeans. For the sixteenth and seven-
teenth centuries, sources regarding the Turkish-speaking areas mention 
that at least a quarter of the urban population could read and write in 
Turkish and knew, at worst, those Arabic chapters of the Qur aʾn pertain-
ing to prayer.1 Nelly Hanna describes the existence of a vibrant and edu-
cated urban middle class in Arabic-speaking Cairo of the early modern 
period. She notices a spread of written colloquial language and suggests it 
was a dominant factor in the spread of literacy. In fact, around 1600 there 
was a definitive and significant rise in the spread of texts on the whole, 
with a proliferation of texts on different subjects written in colloquial 
Arabic. This linguistic choice was made even by educated authors with a 
mastery of Arabic. Hanna also points to the growth of trade as contribut-
ing to the spread of literacy.

The spread of literacy was spatially uneven. In some urban centers—
for instance, Jerusalem (a place of pilgrimage and religious importance 
but not a site of major trade or industry)—members of the Muslim com-
munity were illiterate more often than not.2 The rural population, which 
constituted the majority in Ottoman society, is sadly usually outside the 
scope of the sources.

This reality of literacy in varying degrees, spatially and temporally, in-
vites us to reflect on the contents of education of various social groups 
(and not just among the elite) and the means to acquire it. How did they 
learn? Where did they learn? This chapter traces the patterns of teach-
ing and learning in the main centers of the Ottoman Empire, in both the 
Turkish- and Arabic-speaking domains.
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Pedagogy

The Ottoman discourse on education continued a tradition dating back to 
the Arabic Middle Ages. Discussions on the subject took place in various 
genres: medical treatises on pediatrics, essays on education and pedagogy, 
legal discussions on the status of the child in the community and in the 
family, and letters of condolence to bereaved parents.3

A glimpse at the Ottoman discourse on pedagogy is possible through 
Ottoman hagiography—descriptions of the lives of saints. Using legends, 
the menaqibname literature (literally, “the book of virtues”) documents the 
qualities of saints and heroes as lessons and examples worth following. 
The sira literature—that is, the biography of the Prophet—is the most 
outstanding example of this kind of literature. Although religious in its 
aims and contents (the text deals with beliefs and rituals, orthodoxy and 
heterodoxy), the menaqibname literature also discloses social and political 
values, including ideas about childhood. The childhoods of the saints, as 
represented in stories, form the background for their special role in so-
ciety. Like any other aspect recalled about a saintly hero, his childhood is 
seen as a model to emulate with regard to the treatment of children. The 
idyllic description of the Prophet Muḥammad’s childhood, including his 
schooling years, informs us, for example, that the relationship between 
teacher and pupil was shaped in an extremely hierarchical manner. In the 
hagiographic Ottoman version of the Prophet’s biography, the teacher is 
described as an authoritative, coercive, and commanding character. Chil-
dren were taught in a rigid framework of obligations. A substantial por-
tion of the teaching was based on memorizing material and reciting it 
countless times (and not necessarily on the basis of a deep understanding 
of what was learned). Teacher-pupil relations revolved around the pupils’ 
fear of punishment, including physical retribution.

The hagiographical literature characterizes the teacher-pupil relation-
ship in the classroom by rigidity. Hence children’s games were described 
as valuable. For example, experience in a children’s space—playing in the 
street without the presence of parents or another adult authority—was 
considered important to the child’s development. Boys were encouraged to 
be mischievous and playful and to compete in various sports, such as wres-
tling (popular in Ottoman society). Ottoman writers described children’s 
games as reflecting adult behavior (competitiveness, a struggle for social 
status and prestige) and not mere play, devoid of “serious” goals. However, 
these ideas are perhaps linked to the identity of storybook heroes: after all, 
it was unlikely that saints, especially Muḥammad, would have a “regular” 
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childhood. For this reason, his hagiography does not relate to childhood 
as a different or separate period. Ideas about being patient with children, 
nurturing the emotional connection between children and parents, and 
appreciating children as innocent and natural (and sometimes irrespon-
sible) are expressed in menaqibname literature. In Ottoman society, play 
was not only considered normal but also inherently valued: through play, 
children were thought to put their abilities to the test and learn their 
limits from the process.4

Instruction: How?

Multiple methods existed for acquiring knowledge and education in Otto-
man society: autodidactic, formal schooling, home learning with a private 
tutor, and apprenticing to an artisan. Many Ottomans were taught by a 
private tutor during childhood and individually or in groups as adoles-
cents. The reality of instruction was complex. Many individuals learned in 
a variety of ways in accordance with their economic capacity, the accessi-
bility of training, and their way of life or personal leanings—all of which 
obviously change through time.

No single mode of acquiring knowledge or learning a specific profes-
sion enjoyed a monopoly. This reality resulted in competition between the 
different paths and, in fact, between the people who followed different 
educational methods, regarding who possessed “real” knowledge. For ex-
ample, as noted in Chapter 1, Ottoman doctors hurled the epithet “char-
latan” at each other in order to label a rival unworthy because of inferior 
training (at least in their eyes), among other accusations.5

When evaluating a professional’s worth, Ottomans did not necessarily 
view previous training as a crucial criterion. They cared only about a pro-
fessional’s abilities at that time, not his or her previous studies. This ten-
dency is apparent, for example, in legal suits against physicians for what 
we today call “medical malpractice.” Disappointed patients sued, com-
plaining that their physicians had not complied with the contract between 
them: the accused physicians had received payment for full recovery but 
had not delivered the goods. Court deliberations in such malpractice cases 
were predictable: the kadi clarified the details of the contract between the 
patient and the physician regarding the diagnosis, what was promised, 
and the agreed fee; he reviewed the treatment actually given and its results 
and, where necessary, consulted an expert witness regarding the extent to 
which the treatment given was customary in cases like the one being de-
liberated. In this procedure, while the status of the defendant physician 
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in the local professional community was examined, according to the Mus-
lim court records (sijill, in Arabic), no examination was conducted of the 
physician’s precise training in the past, at least openly.

Women also studied, and at every stage of life, as girls, adolescents, and 
adults. Amongst the elite, girls would study with a private tutor at home, 
as did boys. Among the lower classes, education was acquired at a commu-
nal institution adjacent to the mosque or church, or at home in learning 
circles for women throughout the neighborhood. Both men and women 
arranged and taught at these learning circles. Even the Orthodox writers, 
who were the most stringent regarding appropriate moral behavior, al-
lowed women to leave their homes for reasons of education, and certainly 
when the intention was religious education.6

Instruction: Where?

Alongside multiple pedagogical methods of learning, Ottomans also used 
multiple sites of learning. Some of them were intended to be used pri-
marily as sites of learning, but mosques and libraries were also used. Be-
fore the reforms of the nineteenth century, the accepted practice in Otto-
man society was to send children to school around the age of seven to 
acquire the basic education of a Muslim believer. Known variably as kuttāb 
and maktab in Arabic and mekteb in Ottoman Turkish, such schools were 
the Muslim equivalent of the Jewish cheder (or heder). Indeed, among 
Ottomans, circumcision and entering school were two seminal events or 
rites of passage in the transfer from infancy to childhood.7

Elementary education principally involved religious training aimed at 
instilling the knowledge and the skills required to observe the religion of 
Islam as a ritual- and faith-based system. Hence, the goal of instruction 
was mainly technical. Therefore, the major part of the teaching in the 
kuttāb was devoted to memorizing passages from the Qur aʾn. Reading 
and writing skills were taught in the local language. Arabic, the language 
of Islam, was studied only where it was the prominent local language, so 
children elsewhere memorized the religious texts in Arabic without neces-
sarily any real understanding. They also studied a little arithmetic, history, 
and geography. In practice, great variance existed between the content 
and the level of study in the different kuttābs. No system of coordination 
or unification was implemented to determine content and enforce its ap-
plication. Rather, each school centered on the character and authority of 
a senior teacher. The level and teaching content of each parochial school 
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were determined exclusively on the basis of the abilities of each school’s 
specific teachers.

The Ottoman medrese (the Turkish version of the Arabic term madrasa) 
was the institution responsible first and foremost for acquiring deeper 
knowledge in the field of religion. However, at least to some extent, it 
offered a broad education as well. For those who desired a wider under-
standing, some medreses could also provide the comprehensive knowl-
edge required by polymaths. This was the impression of one eighteenth-
century observer, G. B. Toderini, a learned Jesuit who lived in Istanbul 
from October 1781 to May 1786. He described the grandness of Ottoman 
medreses (he referred to them as “accademia”), noting generally how mag-
nificent medrese buildings were and how impressive the professors were. 
He then elaborated on some of the more famous and centrally located 
medreses in Istanbul at that time, organized according to the chronology 
of their establishment, from the schools of Mehmed II to those of Ab-
dülhamid I (reigned 1774–1789). More importantly, Toderini described 
Ottoman medreses as institutions devoted to all the sciences, where reli-
gious studies such as tafsir and hadith were taught alongside astronomy 
and geometry.8

Indeed, solid evidence exists that astronomy and mathematics were 
sometimes taught in some Ottoman medreses, and even in Sufi lodges of 
tekkes and zaviyes. Geometry and astronomy were mentioned as separate 
courses in the curriculum; algebra was usually part of arithmetic rather 
than an independent field of study.9

Perhaps Ottomans included the sciences in medrese studies in con-
tinuation of the Timurid model from Samarqand, the most important 
Muslim cultural center in the fourteenth and fifteenth centuries under 
the Chingissid-Mongolian dynasty.10 However, Nebi Efendizade, an 
eighteenth-century Ottoman müderris (a teacher in a medrese) from Uşak 
in western Anatolia, offers evidence to the contrary in his recording of 
standard curricula. The list of topics included Arabic morphology, gram-
mar, and syntax; logic and rhetoric; jurisprudence; theology; and hadith 
and Qur aʾnic exegesis. Interestingly, exact and rational sciences did not 
appear in any of these lists.11

At present we are unable to estimate the extent and significance of 
the Ottoman phenomenon of combining the religious with the rational. 
Some historians, mainly Turkish ones, suggest that nonreligious studies 
(including arithmetic, geometry, astronomy, music, chemistry, medicine, 
agriculture, and geography) were almost (but not quite) as important as 
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religious studies at the medrese.12 However, the extent to which nonreli-
gious subjects were routinely taught in the medreses and their relative im-
portance in the curriculum can still be questioned. To put it differently: 
although many ülema did indeed combine religious learning with natu-
ral sciences, the exact sciences, or other spheres of knowledge, we do not 
know how their own diverse knowledge was related to their medrese edu-
cation and teaching. Ultimately, even if a given teacher taught a religious 
ʿilm in the medrese and, from his biography, we know that he was an expert 
in other fields as well and even that he also taught these other subjects, 
given our current state of knowledge it would be a mistake to assume that 
he necessarily taught those nonreligious subjects at the medrese specifi-
cally. As in the pre-Ottoman periods, teaching and learning took place 
at a variety of locations.13 Therefore, well-founded evidence would be re-
quired to establish any trend of concentrating the teaching and learning of 
a broad variety of subjects, especially in the medreses of all places.

Many Ottomanists studied at the medrese to broaden their knowledge 
and education. They were literate and educated, but not professionals. 
Just as many students, if not more, viewed the medrese as a vocational 
school. Training at the medrese was an essential stage in two principal 
career tracks. One was the religious professions. The most prominent of 
these positions in the Ottoman Empire were teaching and judging, but 
also included delivering legal opinions (iftāʾ ) and preaching in mosques 
(waʿẓ), among other options. The second career track was clerical work 
in the Ottoman administration. Both tracks relied on a common com-
bination of fields of knowledge at the medreses: religious subjects, such 
as Qur aʾn interpretation, law, and theology, and auxiliary fields, such as 
Arabic language, including grammar, syntax, and more.

Indeed, training at the medrese was an essential stage in the career of a 
professional man of religion. At the beginning of the empire, in the four-
teenth century, no tradition of religious instruction had yet emerged in 
Anatolia. Thus, the first ülema in the empire had to travel to the tradi-
tional learning centers throughout the Middle East in Syria and Egypt. 
(An analysis of these journeys to acquire knowledge will follow.) Over the 
course of the fourteenth century, the first Ottoman medreses were estab-
lished, and it became possible to obtain Islamic knowledge locally. By the 
time of Mehmed II, the conqueror of Constantinople, a local tradition of 
religious studies had already begun to develop. To this, Mehmed II added 
a hierarchy of the various teaching institutions throughout the Ottoman 
state. This development continued vigorously, and by time of Süleyman’s 
reign in the mid-sixteenth century, clear career paths were expressed in 
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the level of teachers’ salaries and students’ stipends. The more esteemed 
an institution was, the higher the sums that were paid there. As expected, 
the medreses in the capital were held in higher regard than those in the 
provinces. Among the three capitals (Bursa, Edirne, and Istanbul), Istan-
bul was the most highly regarded, and in Istanbul, the highest rank was 
the sultanic imperial medreses. The first of these were the eight medreses of 
Mehmed II (known thereafter as sahn-ı seman or semaniye; that is, “the 
eights”). Later on, the medreses that Süleyman included in his complex 
outranked Mehmed’s as the most prestigious.14

The inclusion of the medreses in the hierarchical system coincided with 
attempts to coordinate the contents of teaching and define obligatory 
standards. As in the past, the instruction centered on texts selected by the 
teachers; consequently, great discrepancies could develop between edu-
cational institutions and even within an institution based on the tenden-
cies of the teachers. This chaotic nature was characteristic of the medieval 
medreses, and the Ottoman state sought to regulate them.

Regulations concerning the Ottoman medreses were passed in several 
phases, or maybe they had to be ratified several times when previous regu-
lations were not strictly followed. In the sixteenth century, a collection of 
regulations (kanun-name) was prepared for the ülema and their students. 
In this period we see a drive for systemized restructuring and develop-
ment of an imperial hierarchy throughout the Ottoman ruling institu-
tions, including the religious establishment, the ilmiyye. During the reign 
of Süleyman, career paths and hierarchies became clearer than they had 
been before. Within this context, it became relevant for the kanun-name 
to define ranks, standards, and fixed curricula for every level, from the 
lowest entrance position upward. This compilation contains lists of basic 
texts that the students had to read. They were prohibited from proceeding 
to the following stage until they were tested on required texts and received 
a confirmation from the teacher (icazet); the teacher of the following stage 
was also supposed to check that the new student did, indeed, have cer-
tification of having completed the earlier stage, and if not, he could not 
allow him to attend classes. Moreover, the regulations declared that the 
medreses were to be inspected, and teachers not abiding by the regulations 
would be dismissed. A 1598 sultanic decree (nişan) from Murad III rati-
fied these regulations.15

Nebi Efendizade, the name by which Ali bin Abdüllah el-Uşşak 
(d. 1785/1786) was known, was an Ottoman medrese teacher (and as such, 
an official in an Ottoman bureaucratic institution) who recorded a cur-
riculum that was accepted in his period. His writings attest that the hier-
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archy and more or less uniform curricula envisioned in previous Ottoman 
centuries had become a norm. His Kaside fi-l-kütüb el-meşhure fi el-ulum 
(Qasida on famous book of knowledge) introduces a form of rhymed lyric 
poetry with an elaborate meter, as well as listing textbooks and authors 
studied in Ottoman medreses. He recorded a three-level hierarchy: begin-
ners started by reading summaries (ikhtiṣār); intermediate students read 
midlevel texts (iqtiṣād); and advanced students were required to read de-
tailed, in-depth treatises (istiqṣāʾ ). In turn, each stage was divided into 
three substages.16

It appears that in the early modern period there was a drive toward 
regulating teaching methodology and constructing graduated and struc-
tured progress. The regulations were implemented in the medreses through-
out the empire (not only at its center). Yet, at the same time, a certain flu-
idity was the norm and allowed for differences in educational content 
stemming from a variety of reasons. One such reason could be a school’s 
inclination toward mystical Islam (or lack thereof ).

Erzurumlu İbrahim Hakkı (d. 1780) produced different ideal curricula 
from Nebi Efendizade. He too was a teacher in an Ottoman medrese. He 
came from Erzurum in eastern Anatolia (hence his name), but he also 
visited Istanbul, where he received an audience with Sultan Abdülha-
mid I. In addition to being a religious scholar, İbrahim Hakkı was a Sufi 
leader, a şeyh, teaching a mystical theory and practice. Indeed, his list 
of curricula combined religious and legal subjects with Sufi texts. In his 
vision, the medrese and the tekke had much in common. His distinction be-
tween the two institutions of learning—one for Orthodox Islamic learn-
ing and the other for Sufi Islamic learning—is blurred.17

The medrese’s institutional regulation during its Ottoman phase (the 
implementation of a hierarchy, a drive toward consensual curricula, and 
the transformation of medrese education into a requisite component in the 
careers of ülema) differentiated Ottoman medreses from medieval ones. The 
disparity has to do with the exact role assigned to this institution. Before 
the Ottomans, during the Ayyubid and Mamluk periods, the medrese’s 
social importance stemmed mainly from its responsibility for creating and 
preserving status; most of the teaching and learning was carried out else-
where.18 In the Ottoman period as well, belonging to medreses in general 
and to the prestigious ones among them in particular bore social signifi-
cance; yet the Ottoman medrese was an educationally active institution, 
and religious education was obtained there first of all.

Medreses were also an important part of the training of some Ottoman 
administrators, as demonstrated by the biography of Mustafa bin Abdüllah 
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(1609–1657). He is almost unknown by this name, but the names and titles 
for which he became famous indicate his diverse career and education: 
we refer to Haji Khalifa, who was none other than the celebrated Katip 
Çelebi. He was given the title “Haji” as a show of respect for one who has 
observed the obligation of pilgrimage to Mecca, the hajj; “Khalifa” (or 
“Kalfa”) is the title of honor granted to a clerk in the Ottoman adminis-
tration. Katip Çelebi was a historian, geographer, and bibliographer who 
served as an Ottoman official in the army finance division. In this position, 
he accompanied the army on its travels in Anatolia, the Caucasus, and the 
Middle East, including Murad IV’s campaign to reconquer Baghdad.

During his lifetime Katip Çelebi fused the education of the mekteb 
and medrese and the Ottoman administration. He began his studies at the 
age of five or six, and by the time he was fourteen, he had become an ap-
prentice in one of the offices of the Ottoman financial bureaucracy. There 
he learned bookkeeping and the siyakat (the secret code used by financial 
clerks to codify sensitive financial information to hide it from unautho-
rized eyes). All through his administrative career with the army, Katip 
Çelebi continued to pursue his religious studies. Most of his studying 
took place in the capital, though he knew how to take advantage of the 
stops the army made on its campaigns, which allowed him to study with 
other prominent ülema. In the city of Aleppo, for example, he studied 
while on journeys to Iraq. Twice while he was in Istanbul, he also took 
time off from his bureaucratic work and devoted himself fully to attend-
ing the lectures of the ülema in the capital city. He used the inheritance 
left by his father—a soldier in the Ottoman army—to take leave from his 
regular work for the benefit of his studies. A few years later, after being 
bypassed for a promotion he expected, Katip Çelebi had an altercation 
with his superior and resigned. Again he returned to study at the medrese, 
and only after some time did he seek a new position as an administrator. 
Katip Çelebi interested himself not only in the sphere of religion. His un-
quenchable curiosity included an interest in the history, geography, and 
cartography of Europe and the New World. He read the works of his 
period through translations from Latin. He was a prolific writer in Arabic 
and Ottoman Turkish in his fields of interest, which also included con-
temporary issues of his day.19

Two particular examples illustrate the nature of Katip Çelebi’s twenty-
two works.20 The first, Tuhfet ül-kibar fi esfar el-bihar (The gift of the great 
and noble on naval campaigns), dealt with war at sea. He wrote the treatise 
in 1656 after the Ottoman navy was defeated by the Venetians.21 His last 
treatise, Mizan al-haqq fi ikhtiyar al-ahaqq (The balance of truth), charts 
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in twenty-one chapters the principal theological and moral issues dividing 
Ottoman society at the time—for example, music, smoking, dancing, and 
more. He attempted to present a balanced, tolerant perspective. His start-
ing point was that beliefs and customs that have already become rooted in 
society cannot be uprooted, and there is no reason to cause difficulty to the 
community and put the public to tests it cannot withstand.22

Clearly, Katip Çelebi was an intellectual, even a philosopher in the 
opinion of his peers, who also addressed practical matters that interested 
the state and society. He is an extraordinary example because of the scope 
of his knowledge and the variety of spheres in which he was involved. 
From this standpoint, his education was not representative of the standard 
Ottoman education of the early modern era. Yet he provides an interesting 
example of how the fields of interest and the skills of an Ottoman official 
were combined with the outcomes of medrese education; in this, Katip 
Çelebi was a product of his time.

Indeed, medreses were flourishing, spreading throughout the Ottoman 
Empire. One incentive to found more schools was to offer more study 
slots to the numerous students who kept knocking on medrese doors. But 
establishing more schools only postponed the problem: along the way, 
the number of trained students outnumbered the number of available 
jobs. The medreses were able to accept many more students than the Otto-
man work establishment could offer employment, whether as professional 
ülema or as clerks. This bottleneck caused great bitterness, not only be-
cause of graduates’ unemployment through no fault of their own, but also 
because the Ottoman state was ultimately forced to provide for them for 
long periods, which caused social tensions.

From the sixteenth century onward, the softa (medrese students) are 
mentioned in Ottoman sources as a rabble, sometimes uncontrolled, 
which participated in or even initiated uprisings in the capital city. They 
took part in the July 1703 uprising directed against Şeyhülislam Feyzüllah 
Efendi and his patron, Sultan Mustafa II (reigned 1695–1703). Known 
as the Edirne event, the rebellion led to the sultan’s removal from power. 
Feyzüllah Efendi’s fate was worse: after being tortured in prison for two 
months, he was decapitated in front of the mob in one of the city squares 
of Edirne. The softa also participated in the spring 1909 uprising against 
the Young Turks and their political organization, the Committee for Unity 
and Progress. The protests aimed, among other things, to renew the power 
of Sultan Abdülhamid II (reigned 1876–1909), which had diminished 
with the renewal of the parliament in 1908. The rebellion was suppressed 
at a cost of dozens of fatalities in the capital and brought about the total 
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removal of Abdülhamid from power. He was replaced by Sultan Mehmed 
V Reşad (reigned 1909–1918). One reason for the active rebelliousness, to 
the point of violence, was the students’ concern for their social and eco-
nomic future as they saw opportunities for advancement diminishing.23

Schools were an especially important institution for learning but not 
the only one available for Ottomans who wished to learn. Mosques and 
libraries also functioned under certain circumstances as possible schools. 
The personnel in these establishments acquired further duties over time, 
one of which could be teaching. In the eighteenth century it became in-
creasingly common for some libraries to expect the librarian—initially the 
keeper and conserver of books, with a grasp of bibliography—to also be 
a qualified teacher. To the requirements of good skills in writing, deco-
rating, cleaning and mending books, and loaning and recalling books, 
scholarship was now added.24

Apprenticeship

Mekteb and medrese institutions offered principally religious knowledge 
and reading and writing skills, thereby training the next generation of 
Ottoman religious and administrative officers. Where could Ottomans 
get training in a different profession? There were no vocational schools.

The activity of the medical school and hospital in the Süleymaniye 
complex in Istanbul was extraordinary rather than the rule. There may 
have been a few other medical schools; for example, the medrese at the 
Edirne complex of Bayezid II (reigned 1481–1512) may have actually been 
a medical school. Evliya visited the institution in the mid-seventeenth 
century and clearly regarded it as a medical school (medrese-i etıbbâsı). He 
even highly praised the level of the teaching, as well as the students and 
the extent of their dedication to healing people.25

Circumstantial evidence for the fact that some medreses might have 
offered medical training may also be found in their proximity (or occasion-
ally even attachment) to hospital buildings. Moreover, ornaments at the 
school connected to the Istanbul hospital named after Hürrem Sultan—
the preferred concubine and later the wife of Süleyman I—raise the ques-
tion of the school’s potential history as a medical training establishment: 
the walls of the school were decorated with what seems to be a medical 
theme. Perhaps the snakes on the exterior walls of the Hürrem medrese are 
a veiled reference to Asclepius, the Greek god of healing and medicine; if 
so, might this be evidence of the medical role of the medrese?26

Even if we accept the inconclusive evidence that a few medreses were 
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acting as medical schools, only a handful of medreses in the Ottoman Em-
pire specialized in medicine or taught medicine in addition to bodies of 
religious knowledge. The picture is clear: there were hardly any professional 
medical schools, just as there were no vocational schools for many other 
professions, prior to the educational reforms of the nineteenth century.

If this was the case, where could a person train as a physician? Or as 
a carpenter? For fields that were perceived to be crafts (ṣināʿa in Arabic; 
sinaet in Ottoman Turkish), the answer was an apprenticeship. Physicians 
struggled constantly to be recognized as professionals rather than crafts-
men—not always with success—and the apprenticeship model applied 
to them as well. Work as an apprentice made vocational schooling un-
necessary, not only because the apprenticeship institution already existed, 
but also from a conceptual point of view: clearly, the way to study fields 
that were perceived as crafts (and not as founded on a theoretical body 
of knowledge) was to learn by experience, not from studying books and 
theories. (Anyway, books and theories did not always exist regarding such 
professions.)

Young people commenced their apprenticeships during their teens. 
This was also considered an important stage in the life of a young Otto-
man: the start of organized, fixed employment was perceived as the end of 
childhood and the beginning of adulthood.27 Apprentices (şakirdan) were 
found in a wide range of workplaces: stores, workshops, hospitals, and 
studios in which various artifacts and art objects were manufactured. Ap-
prentices worked and studied within a professional guild or with a relative. 
Many instances have been documented in which dynasties of specialists 
were created in specific professions, which were handed down from father 
to son or from mother to daughter (or more rarely, across genders). In such 
cases, there was an overlap between guild connection and family ties.28

The Palace and Harem as Institutions of Learning

The imperial palaces served as training institutions for their many ser-
vants, who were in fact the cadre for the future military-administrative 
elite. The palace institution’s role was to prepare a new generation of offi-
cers and administrators by means of a preliminary selection of excellent 
candidates. Careful selection processes, whereby only the most talented 
were chosen throughout the tutelage process, ensured that only those who 
excelled would reach the upper echelons and serve the dynasty in various 
capacities. The most renowned school operated in the Enderun, the inner 
service in the third and most private court at Topkapı, the imperial palace 
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in Istanbul. Other schools existed at the various palaces in Istanbul and 
Edirne. The school at Topkapı was unique: under the supervision of the 
white eunuchs who ran the palace, the youths received tutelage by per-
sonally serving the sultan himself. They lived under an especially strict, 
military-like regimen. It was forbidden to speak in a loud voice in the 
sultan’s presence, and the trainees had to communicate between them-
selves in a special sign language.29

The palace school trained officers and governors, as well as excellent 
craftsmen. One graduate of the imperial school was Mimar Sinan (1490–
1588), who was perhaps the greatest Ottoman architect. As a youth of 
Christian-Greek origin, he was recruited in the devşirme (the enlistment 
of Christian youths into the Janissaries unit), converted to Islam, and cir-
cumcised. He trained at the palace as both a soldier and an architect. He 
excelled on a succession of campaigns, participating, for example, in the 
journey to Rhodes, Belgrade, Hungary, and Baghdad. He built a series of 
facilities for the army’s use: bridges, fortifications, aqueducts, and more. 
His accomplishments brought him to the attention of Sultan Süleyman, 
who ultimately appointed him to the post of chief imperial architect 
(mimar-başı [master builder]). He occupied the post for decades, during 
which he designed hundreds of buildings throughout the empire (more on 
him and his buildings as state infrastructure in Chapter 4).30

Parallel to the palace school, a similar institute was run in the harem, 
which trained young women to serve as suitable companions to the sultan 
and his mother (valide-i sultan), as well as senior women in the harem. 
They could also leave the harem to become wives to future elite males at 
the palace, in the Ottoman administration and army. The harem school 
followed the design of the male model. Europeans compared the life-
style in the palace and harem schools to a monastic regimen: in both, 
strict discipline was implemented, and the solemn atmosphere demanded, 
among other things, complete silence. The harem school, like the palace 
school, was a very detailed, hierarchical system with similar ranks and ad-
vancement tracks. In both schools, the students and staff had the status 
of slaves (female concubines and male slaves). Thus both schools enlisted 
people from outside the Turkish-Muslim population. White concubines 
came from the Balkans, eastern Europe, and the Caucasus, and black con-
cubines were brought from Africa. This network paralleled that of the 
male slaves of the sultan’s devşirme.

Female concubines learned various crafts like sewing, embroidery, 
dancing, and music, including singing and playing instruments. They also 
received guidance in the religious principles of Islam. This ambitious edu-
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cational system left the concubines with no free time, since in addition 
to their studies they worked in the service of the other women: cleaning, 
cooking, entertaining, and doing maintenance work around the harem. 
The harem lifestyle stressed the importance of perseverance and diligence. 
Only the most senior women were granted a life of greater ease, and only 
a few were able to rise above the status of indentured workers. But even 
when they reached that stage in their lives, they were supposed to con-
tinue occupying themselves with needlework, embroidery, and music, 
which were considered noble and delicate occupations.31

T
˙

alab al-Ilm

The search for knowledge (ṭalab al-ilm) was understood to be the reli-
gious obligation of every Muslim and incorporated the physical aspect of 
travel with an initiated search for teachers, texts, and knowledge (al-riḥla 
fī ṭalab al-ʿilm). Many hadiths praised the search for knowledge, hailing 
it as “walking in God’s path” ( fī sabīl allāh), and encouraged Muslims to 
explore to the ends of the universe. China is mentioned in this context as 
an example of how far it is appropriate or even recommendable for a Mus-
lim to go for the sake of knowledge (an example that was rejected in some 
corners, and still is debated in modern times).

The hadith was popular and proved durable, at least as a literal trope, 
alongside another corpus of sayings discouraging travel in pursuit of 
knowledge for the wrong reasons. The eleventh-century al-Khaṭīb al-
Baghdādī—a religious scholar (especially of hadiths), historian, and biog-
rapher—devoted a treatise to the phenomenon of travel as a pattern of 
transfer of knowledge. He disapproved what he regarded as the degenera-
tion of the practice as it involved greed, and travel for knowledge blended 
with trade and commerce.32

In reality many Muslims from the eighth or ninth centuries onward 
did not live the spirit of the saying and accumulated knowledge locally.33 
Ignaz Goldziher, in his classic Muhammedanische Studien, pointed out that 
the value of travel eroded through the centuries, and during the eleventh 
century, the ijāza (a license to transmit) replaced the ṭalab practice as the 
major system of disseminating knowledge and texts.34

Nevertheless, traveling was a major social enterprise in the premod-
ern Islamic world. Networks of travel and trade have often been viewed 
as central to understanding interactions among Muslims, the Ottoman 
world included. In her book Travel and Artisans in the Ottoman Empire: 
Employment and Mobility in the Early Modern Era, Suraiya Faroqhi showed 
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that many Ottoman subjects were mobile, although the established wis-
dom claims most Ottomans stayed put. Even before the nineteenth cen-
tury, when migrations and deportations were common, Ottomans moved 
a lot and in various contexts. Some moved on their own accord, and some 
were moved at the sultan’s command: rural dwellers abandoned their 
farmland and went to the cities because of climatic changes; peasants 
left to join the sultans’ armies as mercenaries; nomads and seminomads 
migrated nonstop as part of their lifestyle; merchants traveled within the 
empire, and long-distance trade also took them outside it; pilgrimage to 
holy sites was common among Muslims, Jews, and Christians; forced re-
cruitment (like devşirme) and resettlement (sürgün) were common poli-
cies; high-ranking officials were sent routinely to new offices within the 
empire or outside it as diplomats; artisans traveled for work; slaves were 
moved as items of property.35

Here we are concerned with travels in search of knowledge as a socially 
and culturally significant phenomenon for individuals and for the commu-
nity. It was a tool to create a social hierarchy for those who were interested 
in building themselves as sources of authority and legitimacy. Within local 
communities, travels in search of knowledge encouraged local identity 
and pride. For the Muslim umma, travels were a means of transmitting 
and transferring ideas and topics to communities in order to unite all 
the Muslim nations. Indeed, journeys with the principal goal of seeking 
knowledge were a prominent characteristic of daily life in medieval Mus-
lim society.36

Ideas that expressed appreciation for the search for knowledge ap-
peared in Ottoman society from its early days. Prior to the development 
of the local Ottoman tradition of religious studies and the establishment 
of an institution (the medrese) that made local religious study possible, 
Anatolian ülema were forced to travel to the world’s traditional Islamic 
centers. This was an essential stage in the dissemination of Muslim reli-
gious knowledge in Anatolia. The biographies of early Ottoman reli-
gious officials testify to this pattern of acquiring knowledge and building 
a reputation. A representative example is the life story of Molla Şem-
süddin el-Fenari (1350–1431), one of the outstanding religious figures in 
the time of Bayezid I (reigned 1389–1402). His biography is included in 
the Ottoman “Who’s Who” Al-Shaqāʾīq al-Nuʿmāniyya fī ʿUlamāʾ al-
Dawla al-Uthmāniyya (The windflowers of the Ottoman Empire schol-
ars). This encyclopedia was collected in the sixteenth century by Ahmed 
Ibn Taşköprüzade, a religious scholar and Ottoman official in the period 
of Süleyman “the Law Giver.” Ibn Taşköprüzade mentions that Molla  
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el-Fenari initially studied in Anatolia, but only after studying for some 
time in Egypt and returning to Anatolia did he reach prominence as a 
most senior religious official.37

The pattern of seeking knowledge changed in the centuries that fol-
lowed the early Ottoman period. From the sixteenth century on, the paths 
of training and the establishment of the status and authority of the reli-
gious and administrative Ottoman elite reveal local patterns of study and 
careers rather than long journeys for extended periods of time. These jour-
neys posed real difficulty for many reasons, hence the inability of many 
to carry out such an ideal. One hurdle was the financial cost of the jour-
ney itself and the loss of time away from work. Another hurdle was the 
need to overcome topographical obstacles, climatic constraints that lim-
ited travel to certain seasons of the year, a scarcity of means of transport, 
bad roads, and other challenges.38

In addition to financial and physical hardships, potential cultural ob-
stacles to travel should be noted. One such hurdle is the language barrier. 
Although all Muslim scholars had to know Arabic in order to access the 
religious text, conducting a conversation in the language is a totally differ-
ent skill. Many had to acquire another language, in some cases because in 
their official duties they had to engage in direct contact with people who 
spoke other languages. This was especially true for Arabic-speaking com-
munities who needed Turkish in order to communicate with the ruling 
establishment. However, even if certain segments in society were indeed 
bilingual, most Ottomans were not.39

The language barrier hints at a deeper hurdle in the way of cross-
cultural journeys and intellectual exchanges: namely, local pride, which 
may have inhibited some from valuing knowledge originating in a dif-
ferent place. The Egyptian ʿulamāʾ held the level of religiousness and the 
quality of scholarship in other Islamic areas in disdain. Their contempt 
for the Ottomans is evident in the attitude of Ibn Iyās (ca. 1448–1524), an 
Egyptian chronicler from Cairo from the end of the Mamluk period and 
the early Ottoman years. On many occasions Ibn Iyās described Ottoman 
men of religion as contemptible people known to commit vile injustices. 
He applied to them such phrases as “having but little knowledge” (qalīl 
al-rashmāl min al-ilm) and being “more stupid than donkeys” (ajhal min 
al-ḥimār).40 This sense of superiority was by no means a new phenome-
non. In pre-Ottoman Egypt, it was quite common to refer to local insti-
tutions as the hub of Islamic knowledge, perhaps (as Sam Gellens sug-
gests) as continuity to a Pharaonic perception of Egypt as the center of 
the universe.41 If that was a common opinion, one can understand why 
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Egyptian scholars abstained from studying at the Anatolian medreses or 
even in the closer (and older, Islam-wise) al-Shām. Nevertheless, in the 
opposite direction—traveling to study in Cairo, one of the ancient centers 
of the world of Islam—was a familiar route to the ülema of Anatolia and 
Syria. Yet in the sixteenth century Anatolia became an important site of 
religious learning. From then on there was no need to travel; it was now 
a matter of choice.

Despite all these difficulties, travels continued. Many individuals left 
no trace of their forays, but there are the outcomes of scientific exchange 
to attest that individuals did travel, and their ideas traveled with them. 
One such outcome is the Mings’ attempt to procure Ottoman rifles. In the 
late sixteenth century, Japan invaded Korea, and China’s ruling Ming dy-
nasty (1368–1644) found itself in an inferior position due to the superiority 
of Japanese weaponry. In a sixteenth-century Chinese treatise discussing 
the means to gain the upper hand, the author compares minutely, in both 
words and diagrams, three types of rifles: European, Japanese, and Otto-
man. He refers to the length, weight, power, and methods of holding, 
aiming, and maneuvering of each, concluding that Ottoman firearms were 
of better quality.42 The war in Korea ended in a peace treaty, and there was 
neither time nor reason for the Mings to equip their army with new Otto-
man rifles. However, the intimate technological knowledge revealed by a 
bureaucrat in the Ming administration indicates that examples of Otto-
man rifles and/or detailed descriptions of them had made their way from 
western to eastern Asia by means we cannot reconstruct.

If people are known to have traversed long distances, but many are 
anonymous to us, can we at least say something about the contexts of 
their travels? Many combined a pilgrimage, which demanded a break from 
the routine of daily life, with the opportunity to attend lectures at the 
various medreses en route to the hajj. This combination allowed non-elite 
craftsmen and students who set out to Mecca to experience studies with 
new teachers. Sufi networks played an especially crucial role in facilitating 
transimperial travel and the concomitant social and political connections 
associated with the pilgrimage. Sufi lodges supplied the physical structures 
and buildings—the actual sites of interactions. Sufi masters and disciples 
were the human conduits and mediators that forged the social contacts. 
In the early modern period, the Naqshbandiyya was a major Sufi agent 
of transmission of sacred knowledge and social organization from cen-
tral Asia west to the Ottoman world.43 At the turn of the twentieth cen-
tury, naqshbandi lodges in Istanbul were a primary locus of Ottoman inter-
actions with central Asians and a major hub of their diasporic networks. 
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The Russian expansion and the new transportation technologies brought 
broader segments of central Asian society into sustained contact with the 
Ottoman world. The Sufi tekkes where they lodged linked these travelers to 
one another, to places in the Ottoman world, and to the Ottoman state.44

There were other life circumstances that brought about opportunities 
to travel and study. We recall the biography of Katip Çelebi. An Ottoman 
bureaucrat, he accompanied the army on several campaigns in the Middle 
East in the mid-seventeenth century and took advantage of the opportu-
nity to study at the medreses in the main cities of Syria.

There were also those who set out in search of new ways to make a 
living. One such person was a sixteenth-century architect by the name of 
Mimar Yusuf. He served Akbar (reigned 1556–1605), the third Mughal 
ruler, and claimed to have had a hand in Akbar’s building projects in 
Agra and Delhi. Mimar Yusuf was educated in Istanbul by no less than 
Mimar Sinan, the most famous Ottoman architect (discussed in the fol-
lowing chapter).45

Shaykh ibn Aʿbdallāh (d. 1631/1632), a physician from the Hejaz, is 
another example of a traveler. He studied medicine and other spheres of 
knowledge in Arabia but did not remain there. At the beginning of the 
seventeenth century, he traveled to India, where he found his way into 
the Mughal court as a physician.46 Shaykh ibn Aʿbdallāh was important 
enough for contemporaries to include him in Taʾrīkh Khulasat al-Athr fī 
Aʿyān al-Qarn al-Ḥādī ʿAshar, a biographical dictionary of the great people 
of the eleventh hijri century (the end of the sixteenth century and most 
of the seventeenth century) in Syria. Yet his short biography includes few 
details and arouses considerable curiosity: Why did he set out on a jour-
ney? What, in particular, drew him to Mughal India? Perhaps the Mughal 
pilgrims, who went on the hajj each year, fired his imagination or exposed 
him to new possibilities connected to his profession? And how did the 
dictionary’s compiler, the Damascene Muḥammad al-Muḥibbī, find out 
about him? Did Shaykh ibn Aʿbdallāh ever return? Did he keep in touch 
with his family? Was he, perhaps, recorded in the dictionary just because 
he was unique and his life story was unusual?

Dozens of Persianate ülema, artists, and artisans traveled into the Otto-
man Empire and were co-opted into Ottoman society. Among them were 
scholars in Qur aʾnic exegesis, hadith, and fiqh, as well as physicians, his-
torians, musicians, philosophers, mathematicians, astronomers, painters, 
calligraphers, and members of countless other professions. Some of them 
came originally from Anatolia and the Levant to study in Timurid Iran, 
Khorasan, or central Asia. Some returned after a period, while others 
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stayed for good. They moved in different contexts, either individually or 
with groups en masse. Some ran away from Iran because of political or 
other factions; others traveled voluntarily; many others were deported. 
Following the old and common tradition of seizing the cultural assets of 
a conquered regime to display total and glorious victory, the Ottomans 
practiced sürgün—the state-organized transfer of groups. As they did 
after the conquest of Mamluk Cairo in 1517,47 the Ottoman armies took 
with them many administrators, scholars, artists, and artisans on their re-
turn from campaigns in western Iran in the environs of Tabriz. (A similar 
fate was experienced by scholars in the eastern domains of the Safavids, 
in Herat, which came under Üzbek invasions.) In the sixteenth century, 
due to the eminence of the personalities involved and their considerable 
number, they enriched Ottoman culture, but perhaps left a void in Safa-
vid intellectual life.48

For obvious reasons, the best-documented actors and mediators were 
those who traveled under diplomatic or royal patronage. Indeed, there 
were two persistent legacies of travel. One was of elite travels and cross-
cultural contacts. A second legacy involved journeys of countless indi-
viduals lacking pomp. Most of them are unknown to us today because 
they were not considered important. When the empire became an impor-
tant center of knowledge, Istanbul was a magnet for intellectuals from all 
over the Muslim world who wished to enjoy the imperial city and, per-
haps, hoped to win the sultan’s favor. A prominent example is Alaüddin 
Ali bin Mehmed Kuşçu, a brilliant mathematician and astronomer born 
in Transoxania in the fifteenth century. He served several rulers in central 
Asia and the Caucasus before emigrating to Istanbul.

Ali Kuşçu studied in Samarkand at the observatory of the Timurid 
governor, Ulugh Beg (1394–1449), who like all princes in the Timurid 
house was well educated. His court revived Turkic literature, patronized 
art and architecture, and was intellectually interested in religion, and he 
was personally a gifted practitioner of mathematics and astronomy. Ulugh 
Beg assembled dozens of scholars to discuss mathematics and astronomy, 
solve theoretical planetary problems, and devise instruments.49 His fame 
as an astronomer resulted in a European myth based on an early modern 
misunderstanding rather than a historical truth—namely, that Ulugh Beg 
laid a sundial in the church of Ayasofya in 1437 using the height of the 
domed space.50

As a young person, Ali Kuşçu was one of Ulugh Beg’s students, al-
though for a period he had to study elsewhere, in the Kirman (in south-
central Iran). Departure on a journey that involved teaching and studying 
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was sometimes instigated more by political intrigues than by the need 
to seek new teachers. Ali Kuşçu returned and ultimately became the ob-
servatory’s administrator. He continued his patron’s zīj tables and inter-
preted them: these astronomical tables detailed astronomical observations 
and calculations that served as practical guides to understanding the posi-
tions and arrangements of the heavenly bodies. When Ulugh Beg was 
assassinated by his sons, Ali Kuşçu sought out new patrons, moving west 
to the Caucasian region, western Persia, and eastern Anatolia. There he 
enjoyed the favors of Uzun Hasan (Uzun the Tall), ruler of the Ak Ko-
yunlu dynasty (a confederation of Turcoman tribes in the Diyarbakir re-
gion called “the White Sheep” throughout the fourteenth and fifteenth 
centuries). His new patron appointed him as a diplomatic representative 
to Mehmed II, the Ottoman conqueror of Constantinople, who tried to 
enlist him to his own service. Ali Kuşçu first fulfilled his assignments on 
behalf of Uzan Hasan and then immigrated to Istanbul with his family, 
funded by the Ottomans.

Ali Kuşçu served as an escort and companion to the Ottoman sultan, 
who took an interest in the sciences. The sultan granted him a teaching 
post at the medrese at the Ayasofya, the Byzantine church that became the 
imperial mosque in Istanbul. He earned a very high salary: a daily stipend 
of 200 akçe (Ottoman coins made of silver). At the medrese and the court, 
Ali Kuşçu continued his work in mathematics and astronomy. As was ac-
cepted in the premodern era, he combined these fields with astrology and 
wrote several treatises that Ottomans were still reading in the sixteenth 
and seventeenth centuries. The manuscripts of some of them are to be 
found, to this day, in the library at the Ayasofya, where he taught.

Ali Kuşçu died in 1474 in Istanbul. He was honored by being interred 
in the capital’s Eyüp quarter, not far from the tomb of Abū Ayūb al-
Anṣārī, a friend of the Prophet Muḥammed (ṣaḥāba). He was killed in the 
attack on the walls of the Byzantine city at the end of the seventh century 
and was regarded as the patron of the city of Istanbul.51 The journey that 
started in Samarkand ended here, by Istanbul’s old walls.

A similar pattern of educated Muslims belonging to various elite circles 
going on journeys and connecting with another Muslim society mani-
fested also with regard to Ottoman contacts with the Indian subconti-
nent. Ottoman contacts with Muslim rulers in India date to the late fif-
teenth century, when the Ottomans exchanged gifts and letters with the 
Bahmanid kings. During the sixteenth century, especially after the estab-
lishment of Ottoman rule in Egypt and the Arab peninsula in 1517, con-
tacts with Muslims in India and points east intensified. Giancarlo Casale 
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termed this period the “Ottoman Age of Exploration.” The Ottomans had 
maritime technology, a political ideology, and intense intellectual inter-
est in the outside world.52 They were familiar with the local Indian Mus-
lim rulers who had sought refuge in Istanbul from the invasions of both 
the Portuguese and the Chagatai armies from central Asia, who would 
later become the Mughal dynasty. Even later, the Ottomans established 
direct relations with the Mughals themselves, although neither party 
was terribly interested in the other: the Ottomans were more concerned 
with their immediate neighbors, and the Mughals were preoccupied with 
Indian affairs. The somewhat limited formal and informal contacts be-
tween the Ottomans and Muslims in India were not mutually exclusive: 
espionage, diplomatic embassies in the capitals, and Mughal hajj contin-
gents were linked, in many cases, by the same people and events.53

One Ottoman bureaucrat threatened to immigrate to India unless he 
was promoted. Mustafa Ali (d. 1600), who was also a historian, did not 
receive the advancement he deemed himself worthy of, while others (less 
qualified, in his view) were preferred. This was one reason for his distaste 
of what he perceived to be the immoral realities of his days. Ali com-
plained to the sultan and hinted that he would relocate to India, where 
men of learning such as himself were highly regarded. Ali never carried 
through with this threat, which perhaps was an empty one from the be-
ginning since he was an Ottoman gentleman through and through. He 
had always taken pride in his identity and worked hard to improve Otto-
man morality and the Ottoman state; would someone like this be able to 
leave his milieu? Regardless, the option of leaving the Ottoman world for 
India was a real possibility for the Ottoman elite.54

Another Ottoman historian and bureaucrat, Mustafa Naima (1655–
1716),55 mentions the individuals who fulfilled the task of envoys in the 
Mughal-Ottoman exchanges of embassies and gifts. All those selected 
for this task were members of the Ottoman elite. Not all of them were 
successful, naturally, especially when the Ottomans deviated from their 
ancient custom of sending a knowledgeable, eloquent, and witty person 
from the ülema or bureaucracy (or so was Naima’s bitter assessment). In 
some cases, Naima explains, a person was nominated simply for having 
the right connections, not necessarily the right skills.56 Apparently, the 
diplomatic mission to India was a coveted position that people pulled 
strings in order to secure.



78

science among the ottomans

New Educational Institutions  
and a New Type of Education in the 

Long Nineteenth Century

Numerous formats for teaching and learning existed in the Ottoman Em-
pire prior to the nineteenth century. They coexisted and created a plurality 
that allowed individuals to carve out their own paths based on social, cul-
tural, and financial abilities. This educational diversity changed over the 
course of the nineteenth century. In this period, education played a sig-
nificant role in the reforms of the sultans and the viziers that led toward 
a centralized and modern Ottoman state. The goals were to bring about 
uniformity, unity, efficiency, and discipline. Hence, a new system of edu-
cation was devised to train the young generation in accordance with the 
state’s new needs in regard to knowledge and life skills, as Istanbul defined 
those requirements.

Ottoman educational policies of the nineteenth century were founded 
on the various beginnings that occurred throughout the eighteenth cen-
tury. These ripened into a comprehensive, intensive, and complex process 
in the nineteenth and early twentieth centuries—a fluid transition rather 
than a rupture. In daily life, the differences between “new” and “old” insti-
tutions, between “religious” and “secular” institutions, and even between 
“military” and “civilian” institutions, were more blurred than not.57 For 
many contemporary Ottomans, such distinctions were probably quite 
meaningless, and these terms were not used to describe the system’s char-
acteristics. This does not diminish the fact that a long process led to a very 
different type of education in the Ottoman Empire, as we shall see shortly.

The lengthy evolution of the new education system required great 
patience before its results could be noticed, let alone enjoyed, in the form 
of a new generation of Ottoman youths with the desired education and 
skills: the state had to open new institutions, decide on content and meth-
ods and implement them, train the required teaching staff, and then wait 
a few years for the first cycle of students to complete their studies. In light 
of this situation, the Ottoman state took two other steps in the meantime. 
Initially, European experts were invited to train Ottoman army units in 
European warfare skills. The intention was to have the experts train the 
army in a particular and defined skill, after which they would go back 
home. The second method was to send Ottomans to learn the required 
subjects in the capitals of Europe at state expense. After completing their 
studies, these students would take up positions in the Ottoman adminis-
tration and army. In both cases—missions of foreign experts to the empire 
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or missions of Ottoman students to Europe—the aim was to resolve the 
shortage of skilled manpower quickly and to be aided by the trainees as 
agents in the process of reform.

The arrival of European delegations of experts in the nineteenth cen-
tury was the Ottoman state’s first step in the process of adopting Western 
methods. The use of Europeans as suppliers of professional services was 
actually not a new phenomenon but the continuation of a long tradition 
documented in the early Ottoman centuries as well. Individual merce-
naries and random prisoners of war were co-opted into the administrative 
system as the Ottoman state went through a process of bureaucratization 
in the course of the fifteenth and sixteenth centuries. Ottoman sources 
record the taifa-yı efrenciyan—literally, the group of Europeans—who 
served the empire on a regular basis, openly and officially, for long peri-
ods. These were professionals in varied fields, from physicians and crafts-
men (watchmakers, for example) to mercenaries for the army.58

In the period of Selim III (reigned 1789–1807), authorities recognized 
the need to refresh and renew the army, and so they invited delegations 
of European experts to improve the armed forces. Already in the 1780s, 
naval technology experts had been invited to the empire. The navy had 
been identified as one of the weakest links in the Ottoman military and 
was therefore one of the first targeted for adoption of Western know-how 
and technology. The delegations from France, Sweden, and Great Brit-
ain were especially prominent; however, there were also Hapsburg sub-
jects and French and Venetian citizens who taught the Ottomans new 
shipbuilding techniques, methods of training the crews, use of artillery, 
and other techniques.59 As in the past, the Ottoman state was skilled at 
identifying specific problems, like weakness in the army, and foreign mis-
sions were perceived to be a quick practical solution. The innovation in 
the eighteenth century was the intensity with which the Ottomans came 
to rely on European abilities and their recognition of European superi-
ority over local know-how. Only over the course of the nineteenth cen-
tury did the Ottoman state progress to more comprehensive and deeper 
social assessments.

As noted above, the second step in the rapid short-term training of 
the military and administrative elite involved student missions to Europe. 
During the period of the Sultan Mahmud II (reigned 1808–1839), care-
fully chosen Ottoman students were sent to study selected professions like 
engineering and medicine in the European capitals. The first four students 
were sent to Paris in 1827. Mehmet Ali Paşa, the Ottoman governor of 
Egypt, had sent a large delegation to Paris a year earlier after having sent 
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a few individual students even before; apparently, this served as an incen-
tive for the sultan in Istanbul.60

As previously discussed, given the problems identified with the army, 
military educational reforms were the first priority, and cadet officers were 
the first to be sent to the various European capitals. Moreover, the new 
schools that were opened in the center of the empire were patently for 
military purposes.

The first military schools had already been established during the eigh-
teenth century. The educational program in these newly opened schools 
openly instilled knowledge and methods taken from Europe and not local 
Ottoman knowledge. An engineering school was established in Üsküdar 
on the Asian side of Istanbul, and the site also included a military training 
base. The school was part of a broader development designed to reestablish 
the Ottoman artillery corps (humbaracıyan).

The project of introducing major changes in the Ottoman artillery 
was entrusted to Comte Claude Alexandre de Bonneval (1675–1747), a 
French nobleman distantly related to the Bourbons. He had excelled in 
the French army but, after a political and financial conflict, turned to serve 
other European rulers. After a further dispute at the Hapsburg court, de 
Bonneval began serving the Ottoman Empire during the reign of Ahmed 
III (reigned 1703–1730). He converted to Islam, apparently to avoid extra-
dition to Vienna, and adopted the Muslim-Turkish name “Ahmed.” He 
rose to prominence under Mahmud I (reigned 1730–54) and served the 
Ottoman court in military affairs against the Hapsburgs, the Hungarians, 
and the Poles while also conducting diplomatic contacts with the Swedes. 
Among other roles, de Bonneval was appointed commander of the artil-
lery corps (humbaracıbaşı [master gunner]). He acquired the rank of paşa 
(with two horse tails), which established him at the level of provincial 
governors (beğlerbeği). With the political changes in the Ottoman court, 
however, he lost this position. De Bonneval died in Istanbul as he waited 
for permission from the French king to return to France. His adopted son, 
Süleyman Ağa, also a Frenchman who converted to Islam, succeeded in 
securing the post his father previously held as commander of the artillery 
corps. Süleyman Ağa then created a new unit, “the corps of mathemati-
cians,” which matched the new requirements of the army.61

The three institutions—the engineering school, the bombardiers, and 
the mathematicians—did not last for long, but they began a tradition that 
was adopted by the reforming sultans and viziers of following generations. 
This was, in fact, a multilayered tradition: new institutions, new con-
tents, and European tutorship. Later in the eighteenth century, in 1773, 



81

where and how does learning take place?

the school of mathematics was reopened for the navy. It served a model 
for similar engineering schools for the army in 1793, medical academies in 
1827,62 music schools in 1831, war sciences studies in 1834, and other fields. 
Mainly, the military schools gave the impetus for a new, broad education 
system.

The nineteenth-century system was indeed “new.” It was a program 
that presented a new way of thinking of the nature of education. The edu-
cation reforms created a learning environment that was new in its con-
tents, its sociocultural atmosphere, and its physicality. The system evolved 
over a few decades during the Tanzimat of the nineteenth century, but 
during the Hamidian and the Young Turks periods, we can trace the ex-
tent to which it formed part of an ambitious agenda of social engineering 
to reintegrate alienated segments and peripheral regions into the empire 
under a centralized administration. Through the education system, the 
Ottoman elite sought to create “Ottoman citizens”: new political indi-
viduals in the Ottoman scene. Then the state aimed to mobilize them for 
modernization as the elite perceived it, including changes and variations 
in these concepts along the way. At the same time, the education system 
offered a means to assert authority and maintain stability.63

Socially, the new institutions were aimed at many social sectors to 
whom traditional educational institutions had not been accessible in the 
past. One example would be the introduction of simpler Ottoman Turkish 
instead of the complex Arabicized and Persianate Ottoman of previous 
centuries (more on the language issue in the next chapter). Another ex-
ample is the intentional spread of the new education system in the prov-
inces, especially the non-Muslim and non-Turkish ones. For example, Ab-
dülhamid II opened special schools for the sons of leading tribal notables, 
both Arabs and Kurds.64 In the Balkans, Ottoman officials advised the 
opening of hundreds of schools of all levels, including teaching-training 
schools to make the system viable in terms of staff.65

During the last decades of the Ottoman Empire, the expansion of edu-
cation included female students as well. Ziya Gökalp, the ideologist of 
the reforms of the late Ottoman period and the early republic, explains 
the context. Gökalp was pan-Turkist or a Turk nationalist rather than 
Ottomanist per se, but his state of mind was typical in elite circles at the 
time. Gökalp targeted young women as having a crucial role to play in the 
progress of society, culture, and civilization.

Gökalp’s comprehension of “progress” stemmed not from looking out-
side to a European or Western modernity but from an inward-looking 
investigation of Turkish-ness. He wished to unravel the pristine Turkish 
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past, and here is where women were so important: they were the reposi-
tory of the Turkish essence. Women, he concluded, must be emancipated 
and educated to allow them to carry out this decisive task.66

New schools were built throughout the empire. They were no longer 
necessarily located adjacent to mosques, and their physical organiza-
tion was different from the traditional setting of the mekteb. Classes were 
smaller and organized according to age groups instead of being held in 
large spaces that hosted multiple ages. The arrangement of study time 
was likewise distinctive from previous methods. The physical and tempo-
ral setting was a requisite to an efficient pedagogical process promoting 
the new contents: a set of virtues, such as regularity, punctuality, and effi-
ciency. These were deemed the tools required to promote modernization.67

For the first time in the Ottoman Empire, the education system was 
indeed a binding “system.” Schools were structured according to the hier-
archical model of the West. Elementary or primary education (ibtidai) 
had to be completed in order to transfer to a secondary school (rüşdiye) 
and finally high school (idadi and sultani). The new educational model was 
a state-governed system: educational and pedagogical techniques were 
decided upon at the center and implemented through the provinces (al-
though discrepancies occurred between territories).

Alongside all these features, the very new system had numerous con-
nections and meaningful convergence with the older institutions. For in-
stance, the new school included traditional Ottoman teaching staff and 
learning formats alongside new techniques and concepts. Ideally, an Otto-
man citizen was supposed to be able to find an education of any inclina-
tion within the state system. The new Ottoman state education never 
succeeded in canceling the traditional system or making it disappear al-
together; in fact, the state never wished to hide, evade, or close the older 
system (there was no ideology of secularization). Traditional schools, the 
mektebs and medreses, continued to exist side by side with the new system, 
and continued to attract many in Ottoman society. Informal patterns of 
education likewise continued. Palace and harem education continued as 
well during the last decades of the empire. Memoirs of elite Ottoman 
women attest to its continuity, with changes due to the spirit of the new 
times. For example, the harem of Mehmed IV Reşad (reigned 1909–1918) 
employed a professional female teacher, Safiye Ünüvar, for the education 
of the princes and princesses.68

The conflict was not between “old” and “new” but between the Otto-
man system(s) and the private educational institutions external to the state 
system. In the second half of the nineteenth century, non-Muslim edu-
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cational institutions became a significant alternative for educating young 
Ottomans in many regions, including the Balkans and Arabic provinces. 
Some institutions served the main minority groups: Greeks, Armeni-
ans, and Jews. Some minority schools, like some of those that served the 
Greek-Orthodox communities, were hundreds of years old. These insti-
tutions predated the educational reforms of the nineteenth century. Other 
schools for minority groups were established by foreign institutions. The 
Alliance Israélite Universelle, a Paris-based organization founded in the 
1860s, is an example. Alliance promoted Jewish self-defense and self-
sufficiency through education and professional development. By the be-
ginning of the twentieth century, the organization opened around a hun-
dred schools in the Ottoman Empire and North Africa.69

Foreign educational institutions were also established by Christian 
missionaries of European and American origins, both Catholic and Prot-
estant. In particular, these missionaries focused their efforts in the Arab 
districts. Other schools were established throughout Anatolia and the 
Balkans, and, by the First World War, also in the capital city, Istanbul. 
Many thousands of institutions were established at all levels, from ele-
mentary school to college. Their influence in increasing the number of 
students was considerable.70

A large number of missionary institutions made it their goal to educate 
girls and young women. In 1835, the first permanent Protestant-American 
school for girls opened in Beirut and served as a model. In many cases, 
these institutions preceded the local Ottoman ones intended for female 
students; they probably also provided an impetus for local authorities to 
offer Ottoman institutions for this group so as not to “lose” the opportu-
nity to mold the mothers of the future. Not unlike Ziya Gökalp, the mis-
sionaries regarded women as the ones who would shape the moral, spiri-
tual, and intellectual atmosphere in the home and society. Hence, their 
education was regarded as even more important than that of boys. And, 
indeed, many of the women students were trained as teachers in order to 
be instrumental in bringing about social change. These schools taught in 
the local language and provided the most basic education in reading, writ-
ing, arithmetic, and the “feminine” professions, such as singing, sewing, 
and drawing (not unlike the imperial harem school of centuries before). 
Upon acquiring mandatory skills, girls could go on to higher-level classes 
in algebra, geography, science, and foreign languages.71

Even as the educational map within the Ottoman domains changed 
drastically, students were still sent to European capitals. In the first part of 
the nineteenth century, such missions were seen as ad hoc, temporary solu-
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tions until the local education system could offer the education needed by 
a new Ottoman generation. However, throughout the nineteenth century, 
Ottomans continued to pursue higher studies abroad. They resided in all 
the main intellectual centers of Europe, participating in literary circles and 
then returning home with new modes of thinking. Intellectuals and jour-
nalists in exile have been considered intermediaries between the intellectu-
als and literati of Europe and the Ottoman Empire. Yet students also took 
part in this exchange. In the classrooms as part of their official studies, or 
during their intellectual, literary, or political activities, they were exposed 
to social and political thought in contemporary Europe: ideologies such 
as nationalism and liberalism; political frameworks such as democracy; 
emerging scientific disciplines such as social sciences. (The latter proved 
crucial in the intellectual trajectories of numerous Ottomans.) Some of the 
Ottoman students in Europe from the 1870s onward became leading re-
formers and modernizers, adapting intellectual categories developed in the 
social and psychological sciences to their own Ottoman ends.72 Studying 
in European capitals became a modern ṭalab al-ilm.

The parallel functioning of several types of schools and the educational 
paths both locally and abroad were not without tensions. Such coexistence 
involved competitiveness with regard to prestige, the implementation of 
educational worldview, influence over the society of the future, and the 
earning of a living. There was a battle for education and for the direction 
that society should take.73

The biography of Mustafa Kemal Atatürk, the founder of the Turkish 
Republic in the twentieth century, reveals the reality of various educa-
tional possibilities after the changes and reforms of the nineteenth cen-
tury. Atatürk himself would describe his education in retrospect as the 
outcome of a dichotomy between tradition and modernity, but by then he 
was already committed to his modernizing agenda. However, his studies 
led him as a child and then teenager from one type of school to another, 
which, despite differences in curricula, shared subjects and teaching staff; 
one could thus maneuver between the various schools.

Mustafa was born around 1881 in Salonica to a lower-middle-class 
family in the Muslim Turkish quarter. Although his military and politi-
cal career is documented in detail, a considerable lack of clarity exists re-
garding his parents and his early years, during which, of course, the man 
he would become was still unknown. Ottoman Salonica was at that time 
a prosperous cosmopolitan city with religious, ethnic, and linguistically 
varied communities, composed of Jews (about half of the city’s popula-
tion), Muslims (the second largest community), and Christians of vari-
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ous kinds—from Greece, Armenia, and the various Balkan communities. 
Despite the cosmopolitan atmosphere, each community conducted itself 
autonomously and developed its own institutions, including its educa-
tional institutions.

When the time came for the young Mustafa to go to school, his par-
ents were divided over which institution he should attend. Theirs was a 
dispute about the kind of education the child should receive: should Mu-
stafa study at the neighborhood religious school, where he would acquire 
a principally religious education, or at the modern elementary school that 
had recently opened in Salonica? The respective schools each involved a 
different education track, with separate curricula and teaching staff.

Mustafa’s mother, Zübeyda, was a devout Muslim who wanted to en-
roll her son in a traditional school. Indeed, most of the children in the 
city still attended this type of school or institution. In contrast, Mustafa’s 
father, Ali Riza, supported the new education system. He had formerly 
been employed as an Ottoman customs officer and had served in the army 
for a short period. These experiences were the product of his identifica-
tion with the Ottoman state and in turn encouraged this identification. 
One way or another, Ali Riza wanted to give his son the kind of mod-
ern Western education that was considered important to the future of 
the Ottoman elite and to give the young child the tools to socialize with 
this elite. The argument ended with a creative solution, according to Mu-
stafa’s own memory, years later: the child was welcomed into the tradi-
tional school with all the children of the neighborhood in a very impres-
sive ceremony, to the satisfaction of his mother; a few days later, he left 
the mekteb in favor of the Şemsi Efendi School, the elementary school his 
father preferred.

The family problem was solved, but the tension did not stop. The new 
Şemsi Efendi School aroused great criticism in Salonica. The school was 
explicit about giving students a Western education with Western tools. 
The school environment was characterized by rigid discipline. Staff and 
students observed military etiquette, including saluting one another. Tra-
ditionalists in the Muslim community objected to the school and the 
values it symbolized. Incidentally, the school belonged to the Dönme, 
the Muslim-Sabbatean community that led the educational revolution 
in Salonica (more about this community as a transfer agent of knowl-
edge in the next chapter). The school’s sectarian affiliation might have 
played a role in the opposition against it, which was considerable. In the 
school’s first years, (occasionally violent) gatherings and demonstrations 
took place, causing the school to close for periods of time. Nevertheless, 
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in spite of the difficulties brought to bear and the early years marked by 
skepticism and suspicion, the school survived and functioned for many 
years. It even became a model emulated by other schools, in the Dönme 
community and outside it, and won imperial medals from the sultans.

After graduating from the Şemsi Efendi School, Mustafa wanted to 
continue his studies at the military academy. His mother (his father had 
since died) actually enrolled him in a civilian high school that prepared 
its students for a career as officers in the Ottoman administration. At this 
point she had become accustomed to Western education for her son and 
did not try to return him to the religious track. However, without her 
knowledge, Mustafa took the entrance exams at the military academy in 
Salonica and presented her with a fait accompli. This was Mustafa’s first 
step on the road that, in time, turned him into an Ottoman officer.74

As in the previous centuries, education was a significant factor in Otto-
man society. As before, it was a means of individual mobility. In the em-
pire’s last decades, the new education system turned into a major agent of 
change for larger groups.
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The Transfer of Know l edg e 
to, from, and w it hin t he 

Ot toman Empir e

An instance of knowledge that origi-
nated in one culture appearing in another culture is evidence of a trans-
fer or transmission of knowledge between those two cultures. Appear-
ance alone, however, is not enough evidence to prove that a meaningful 
transfer of knowledge has taken place. Transfer of knowledge may re-
sult in barren transmission inasmuch as knowledge can migrate but not 
be picked up by anyone.1 A successful integration of knowledge requires 
one of two approaches: either transforming knowledge of a foreign cul-
ture into something different, or transforming the foreign culture into 
something similar. Journeys of knowledge are more than the movement 
of people, ideas, and instruments. Successful flows of knowledge are the 
outcome of motion and content, which includes adaptability and change 
in people, ideas, and instruments.2

So it was in the specific case of movement of knowledge within the 
Ottoman Empire among Ottomans and between Ottomans and others, 
and the first chapter discussed multiple others that Ottomans engaged 
with: it was a multifaceted intellectual, social, and physical process. The 
previous chapter discussed patterns of learning available in the Ottoman 
Empire, including physical travels. Here we explore the cross-cultural flu-
idity of knowledge through sifting and selection, translation, citations, 
copying, and circulation of people, ideas, and instruments.

There is never-ending movement of knowledge via circulation and 
transition between multiple sites. Each site appropriates from others, and 
while doing so also produces new knowledge. Although there are obvious 
asymmetries between sites and agents and transition, they were all actors 
engaged in circulation of knowledge. The model envisioned here is of a bi-
directional exchange rather than one of a hegemonic center giving birth to 
“original science” that peripheries simply copied and reproduced.3
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Ottoman Literacy

The principal way to assimilate knowledge and then transfer it is through 
literacy, that is, the ability to read and write. Many—but not all—cultures 
considered the ability to read and, often, to write as a primary requisite 
for learning and education. However, in this narrow meaning, the defini-
tion of literacy is lacking. For what does “knowing how to read and write” 
mean?

Among the pre-Islamic Arabian tribes, for instance, oral transmission, 
memorization, and the spoken word were highly appreciated. With the 
advent of Islam, literacy acquired significance—especially with regard to 
the scriptures, but also more generally.4 Also, in other medieval mono-
theistic cultures, the literal landscape was complex and crowded. Literacy 
fulfilled different needs in different communities, even in the same broad 
culture. Literacy was sometimes tied to knowledge of a specific language 
(Arabic, Hebrew, or Latin), which may have been different from the ver-
nacular spoken language, but it could also be a skill, like scribbling one’s 
name; it was related to religion and religious education but not restricted 
to it.5 In our contemporary modern society literacy demands a high level 
of reading and writing skills. We are expected to create and understand in-
nuendos in the text and connect them to prior knowledge we have on the 
subject under discussion. In other words, beyond understanding the text, 
we are expected to be able to consider and evaluate the material.

Beyond the varying definitions of “knowing reading and writing,” the 
term literacy itself is now understood differently. In its broad significance, 
literacy is the ability to carry on effective communication with people in 
order to perform properly in society and culture. To do that, we have to 
develop skills in various ways of communicating: written, visual, and ver-
bal. Different channels coexist, and oral channels, for instance, certainly 
exist also in societies with writing, although they function differently than 
in societies where oral tradition has to bear the full burden of cultural 
transmission. There is interface between the registers, between individuals 
who perform differently in various modes, and between societies that em-
phasize different characters of communication.6 For this reason, the term 
integrative literacy has become common in recent years, meaning the effi-
cient use of a number of channels of communication simultaneously. We 
add technology to this basket, which of course changes from era to era. In 
the contemporary world, the computer is the cornerstone of literacy. The 
computer and other new electronic devices are not only channels of com-
munication but also agents of change in language. The new technologies 
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stress short and immediate communication (e.g., text messaging), thus 
encouraging expression in brief, uncomplicated units.

In Ottoman society, literacy was expressed in three main forms: reading 
and writing; memorizing, speaking, and listening; and by visual means. 
In each of these ways, people could read individually or in groups, in the 
private or public domain, in silence or aloud (group reading and vocal per-
formance were quite important). In many instances, the means of literacy 
were combined. For example, the visual appearance of a written text was 
highly significant and influenced how it was absorbed. Images enriched 
and empowered the text, and sometimes were independent of it.

Reading and Writing in the Ottoman Lands

Ottomans, especially the elites, consumed books. In Picturing History at 
the Ottoman Court, Emine Fetvacı established the existence of a broad 
group of people in and around the court who acquired and read books. In 
addition to the imperial family, administrators, imperial household ser-
vants, and male and female trainees formed the audience for books. This 
community bought books, borrowed books from libraries, and circulated 
books. However, books were rendered most valuable by their use as ob-
jects with social functions. Illustrated manuscripts, in particular, were a 
status symbol.7

Early modern sources depict the Ottoman elite as bibliophiles with 
varied interests. But how many Ottomans could actually read such books, 
let alone write them? We have no quantitative information. The vary-
ing estimates of European travelers consolidate around an approximation 
that a quarter of the empire’s urban population was literate. But what was 
the extent of their literacy? According to Patrick Russell (1726–1805)—a 
Scottish physician, Arabist, and natural scientist who lived in Aleppo for 
a decade—many among the elite in Aleppo did not read and write fluently. 
Their reading skills were limited, and they had difficulty writing. Russell’s 
disapproval can be read between the lines, but he found encouragement in 
the young generation, which had been more thoroughly prepared to read 
and manage their own correspondence in professional and private matters. 
Nevertheless, he added, the better-educated young generation also pre-
ferred the assistance of professional secretaries for more skillful writing.8

Reading and writing among women was even more limited. Women 
did study, but by comparison with males of a similar class, fewer women 
were educated. Even a woman who was fortunate enough to study typi-
cally learned less in terms of the content and extent of her studies. The 
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women of the Ottoman harem, for example, could read and write. The 
harem also operated a school, and the senior women were taught to read 
and write Ottoman Turkish. Yet even the imperial women did not have 
a full command of the skills—or so is the impression from personal cor-
respondence between family members preserved in the Topkapı Palace 
archive. Large numbers of letters written to the sultans—who were their 
husbands, sons, brothers, and fathers—accumulated in the palace archive. 
Some of the letters were so polished in style and handwriting that one 
suspects that the writing itself was not performed by the women; could 
it be that the letters were dictated to skilled scribes? In many other in-
stances, the text of the letters includes errors in grammar and syntax. 
Moreover, the handwriting is not necessarily flowing and meticulous 
in regard to the size of the letters and the spacing between words. As 
for the language used, it is not always idiomatically correct, nor does it 
uniformly demonstrate a command of expressions, sayings, phrases, and 
idioms. Such mistakes are characteristic of people writing in a language 
that is not their mother tongue. (Indeed, except for princesses born in the 
harem, most of the women were not Turkish or Muslim by birth: they 
were daughters of foreign dynasties or concubines from the Balkans, east-
ern Europe, and the Caucasus.) Apparently the women themselves wrote  
these letters.9 Even if the women of the palace, at least the higher eche-
lons among them, knew how to read and write at a reasonable level, they 
were a representative example of neither the majority of women nor the 
majority of Ottoman men.

Russell offers three explanations for limited Ottoman literacy. One 
suggestion involves the norms of writing official letters. The rules of writ-
ing were complicated and required a precision of style that was difficult 
for anyone who was not a professional in the field—including those who 
were well educated. Russell’s second explanation was that the existence 
of a large professional bureaucracy actually hindered the spread of skilled 
writing. Elite people could turn the task over to seasoned clerks instead 
of writing themselves, saving them time and energy. In the long run, this 
practice brought about the identification of writing with clerks and re-
duced its status to menial work, hence too inferior for an aristocratic man 
of honor. The third reason was the complexity of written language. The 
written cultural language was significantly different from and much more 
complex than the language in daily use. Literary language was difficult to 
master to the degree befitting the author’s status.

The Ottoman Empire was the home of numerous vernacular languages. 
In this polyethnic empire, polyglottism was the norm among subjects and 
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members of the elite alike.10 The number of languages within the Ottoman 
lands was overwhelming. In the beginning of the twentieth century, after 
the empire lost most of its European territories, the list of only the most 
significant languages included Turkish, Arabic, Armenian, Bulgarian, 
Greek, Ladino, Serbian, Syriac, Albanian, Kurdish, Rumanian, and Cau-
casian languages. To these local languages, French should be added as 
well, at least in the later Ottoman period.11 For the previous centuries, 
the list should also include the Balkan languages, like Serbo-Croatian, as 
well as North African tongues. Because the state never sought to impose 
Ottoman Turkish on its subjects, the conquered peoples did not forsake 
their traditional languages, and the list of languages spoken in the Otto-
man world was indeed staggering.

The imperial language, Ottoman Turkish, was used by the bureaucracy, 
and anyone who wanted to approach the imperial organs had to avail him-
self of it. Ottoman Turkish also became an important literary and scien-
tific venue for the imperial elite, and in order to court elite patronage, it 
was wise (although not mandatory) to use it. But mastering the language 
was a very difficult task.

Ottoman Turkish was the amalgamation of three philologically very 
different languages: Turkish, Arabic, and Persian. It drew vocabulary in 
addition to syntactical and grammatical structures from all three. The 
contact between these languages continued a trend that had begun in the 
time of the Seljuk Turks. Their migration from the plains of Asia to the 
Middle East around the year 1000 included Islamization, which brought 
along with it a permanent impact of Arabic. Geographically, they passed 
through Iran, where they learned political administration. The Seljuks 
continued to employ Persian administrative officers after gaining control 
of the Islamic Middle East (from the Arabs). The Seljuks of Rum, the Sel-
juk sultanate in Anatolia, followed this cultural trend, and the Ottomans 
in turn continued Persianization at full force. In addition to drawing on 
languages used by Muslims, Ottoman Turkish incorporated vocabulary 
from European languages, mainly Italian (in the realms of insurance and 
navigation, since the fourteenth century) and French (since the late eigh-
teenth century, in the realms of politics and administration).

Unique linguistic mixing created Ottoman Turkish. Such hybridity re-
sulted in a very rich language, which also yielded two major disadvan-
tages. One of them was the complexity involved in standardizing style 
and written modes. It was not uncommon to find several spellings of the 
same word. Considering that Ottoman Turkish is written in the Arabic 
alphabet, which is suitable for a Semitic language but does not answer the 
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needs of the Turkish language with its different system of consonants and 
syllables, inconsistency of spelling is to be expected. Another problem 
was the ever-growing gap between Ottoman Turkish and its basic compo-
nents, namely Arabic, Turkish, and Persian. As Ottoman Turkish increas-
ingly became the language of the imperial officialdom and a realm of lit-
erary activity, it acquired growing artistic flare. Ottoman Turkish became 
elaborated and complex rather than pragmatic, simple, and functional.12

Ottoman Turkish was not the only language to develop several regis-
ters. Arabic, the major Middle Eastern language, is known to transform 
into almost completely distinct spheres: spoken language is diversified by 
many dialects, whereas the written language attempts to be uniform and 
to observe traditional rules of grammar and syntax. The case of Latin in 
medieval Europe was quite similar. A not particularly well-educated per-
son from a rural or even an urban area would not be able to converse in 
Latin with the elite. However, the reality of Ottoman Turkish was more 
problematic than that. The peculiarities of the formal Ottoman language 
made it inaccessible to all but the most educated. Complicated gram-
matical forms and vast vocabulary required years of formal education to 
master, making it too cumbersome for utilitarian daily use. Consequently, 
Ottoman Turkish was not widely spoken and was mainly used in writing.

The complexity of Ottoman Turkish as an obstacle to a broad educa-
tion was discussed among the Ottomans. In the fifteenth and sixteenth 
centuries, a literary movement demanded a turn to plain Turkish (Türki-i 
basit). This demand was voiced in reaction to another school that advo-
cated the use of literary Ottoman language, characterized by its incorpo-
ration of Arabic and Persian vocabulary and grammar, which were not in 
everyday usage. Poets and authors intentionally used rare words from the 
dictionary, including those originating in Persian and Arabic, to embel-
lish their work and impress readers with their vast knowledge. There were 
always authors who used simple language, taking the spoken language 
as their basis; however, more and more authors produced works of prose 
and poetry that contained Arabic and Persian grammar and vocabulary, 
sometimes to an excessive degree. Indeed, every Persian and Arabic word 
could potentially become an Ottoman word; no restriction existed. Thus, 
literary production displayed ornamental and artistic talents, distancing 
itself from simple structures. Ultimately, the early modern Türki-i basit 
movement did not succeed.13

Meaningful attempts to simplify the language had to wait until the 
nineteenth century as part of the reorganizational reforms. One of the 
goals of the Tanzimat was to create a simple and efficient language for 
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the government’s administrative requirements and the population’s every-
day needs. In 1839, Mahmud II delivered a speech in the opening cere-
mony of the imperial medical school in which he claimed that it was no 
longer necessary to use French as the language of instruction. His aim was 
to quickly create the possibility of a full education, including science, in 
simple Turkish.14

The Young Ottoman intellectuals and bureaucrats of the second half 
of the nineteenth century continued to pursue the project of systemiza-
tion and simplification of Turkish. İbrahim Şinasi (1826–1871) and Namık 
Kemal (1840–1888), as well as other prolific authors and journalists, wrote 
articles in which they were not shy about publicizing their ideas. Further-
more, the language they used to publish their ideas was supposed to serve 
as a model for the type of simple Ottoman Turkish they were aiming at. 
They targeted the language and its orthography as realms particularly in 
need of reform. The Young Ottomans noted the insufficiency of the Otto-
man alphabet and suggested the adoption of the Latin alphabet as more 
appropriate for the Turkish language.15

Efforts toward simplification of the written language continued all 
the more vigorously during the period of the Young Turks and under the 
Committee for Unity and Progress. Now there were more voices in favor 
of Turkification of Ottoman Turkish than for its simplification. These two 
distinct processes had a lot in common in the practical sphere, but the ide-
ologies that motivated them were different. Simplification of Ottoman 
Turkish was still well within the Ottoman state of mind: it wished to pre-
serve the language, but in a more accessible format to reach mass readers. 
In fact, some of the leading figures in the Young Ottoman era included 
Arabic and Persian vocabulary in their simpler Ottoman Turkish. Turkifi-
cation, however, is a different story: it stemmed from nationalistic ideol-
ogy and aspired to openly express Turkish culture in a language accessible 
to all and a substitute for Ottoman elitism.16

For most of recorded time, the ability to read (and write) has been 
limited to a small elite who control access to their knowledge, their 
texts, and their shared language of references and symbols—an observa-
tion Benjamin Fortna used to begin his book Learning to Read in the Late 
Ottoman Empire and the Early Turkish Republic.17 He reminds readers that 
the lion’s share of reading was linked to perpetuation of statecraft. The 
educational reforms of the nineteenth century were aimed at widespread 
reading when literacy became synonymous with modern society, bring-
ing about economic advancement and cohesion. (In the transition from 
the late Ottoman Empire to the early Republic, cohesion was identified 
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with nationalism.) Indeed, the Ottoman educational system introduced, 
at least to an extent, a simple new language (yeni lisan). The choice to base 
it on the vernacular of Istanbul suggests that the elitist feelings of deci-
sion makers in Istanbul had changed not in substance but only in format.

The steps taken over several decades to simplify Ottoman Turkish did 
not result in a “pure” language. The influence of Arabic and Persian was 
still quite substantial. Furthermore, during the nineteenth century the re-
ception of European vocabulary was accelerated; these foreign terms were 
either translated into Ottoman Turkish or transliterated. However, these 
steps did bring about an unprecedented degree of literacy in Ottoman 
lands. New commercial and career opportunities were perhaps the most 
readily observed of the changes that literacy induced; the more subtle 
ones were challenges to established social, political, cultural, and eco-
nomic authority.18

The Craft of Writing

A standard of professional writing in Arabic—including everything con-
nected to size, shape, and proportion—has been in existence since around 
the year 1000. Instructional books for Middle Eastern Muslim clerks in 
the Middle Ages mention the names of six principal scripts, al-Aqlām 
al-Sitta (literally, “six pens”), from which additional variants developed. 
Because of the importance of the Arabic language for religious and other 
reasons, it was the first to undergo the process of professionalization de-
scribed here, but calligraphers also developed fonts for Persian and, after-
ward, for Ottoman Turkish. The fonts were designated for specific lan-
guages and were adapted to the various materials to be printed on (paper, 
cloth, leather, pottery, metal, or stone) and to the various purposes of writ-
ing they were dedicated to, whether religious, literary, clerical, or artis-
tic. Some scripts stressed the joining of letters in cursive writing, while 
others favored letters that were squared, angled, and separate from one 
another. Even if the apparent purpose of writing was utilitarian, and not 
to decorate and embellish, all writing had an element of design. The crite-
ria for judging the quality of the font included a combination of elegance 
and beauty on the one hand, and simplicity, uniformity, delicacy, speed of 
writing, and legibility on the other. These are issues of both technique and 
aesthetics. The outward appearance was considered an inseparable com-
ponent of the text, creating dialogue between the reader and the text.19

As in many other cases of nuanced dialogue with past traditions and 
parallel cultures, the Ottomans continued the Arabic and Persian tradi-
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tions in the art and craft of writing. They adapted the Six Pens, the six 
principal scripts, to their needs and taste. They also sharpened the preci-
sion and mathematical dimensions of the letters, creating unique styles. 
A key figure in this process was Şeyh Hamdüllah (1436–1520). He was a 
renowned calligrapher in the court of Mehmet II and especially in the 
court of Bayezid II, whom he had attended since Bayezid was a prince in 
Amasya. Şeyh Hamdüllah’s school trained important calligraphers for the 
Ottoman court, and among his students were members of his own family. 
They were still serving the Ottoman bureaucracy at the beginning of the 
seventeenth century.20

The evolution in Ottoman calligraphy occurred in conjunction with the 
construction of a bureaucracy in the Ottoman state throughout the four-
teenth and fifteenth centuries. Complex relationships evolved between 
calligraphy and bureaucracy. Calligraphy had to develop to include meth-
ods and shapes that facilitated the work of the clerks; throughout the his-
tory of the empire, some calligraphers were absorbed into the bureaucratic 
and religious establishment, so they were well experienced in the practi-
cal aspects of writing. The religious administration and the administrative 
establishment “raised” professionals who were interested in writing, re-
fining their skills and adapting them to their own requirements.21

Eventually the two spheres of creators of books and patron-bureaucrats 
who enjoyed books merged. The careers of Kalender Paşa (d. 1616) and 
Nakkaş Hasan Paşa (d. 1623) combined excellence in calligraphy with suc-
cess as administrators and officers. They were not the first to combine 
such career paths, but do illustrate that combining the art of writing with 
high-ranking office became popular and accepted. Both men served in the 
imperial treasury, foundry, and palace, and still were involved as artists or 
supervisors for a large number of illustrated books. They were responsible 
for developing a new visual style for the Ottoman court and attained their 
posts due, at least in part, to their artistic or cultural accomplishments.22

The process witnessed here is one of canonization of literary arts. The 
sifting, refining, and elaborating of existing styles brought about a stylis-
tic evolution of Ottoman calligraphy. A widespread saying in the Muslim 
world testifies that Ottoman calligraphy was regarded as attaining the 
highest level of its art: “The Qur aʾn was revealed in the Hijaz; it was best 
recited in Egypt and best written in Istanbul.”23

The process of canonization in calligraphy included a “division of labor” 
between the different types of scripts and writing designated for each of 
them. Nash (literally, “copying”) was the clearly preferred writing style 
for essays. Sulus, which specialized in larger fonts, was handwriting that 



96

science among the ottomans

stood out and suited display; other handwriting styles (not necessarily be-
longing to the Six Pens group) served the Ottoman scribes, the katiban.

The Divani script was used for writing decisions of the Imperial Coun-
cil, the divan-ı Hümayun. Divani satisfied the internal needs of the clerks 
and was used, for instance, for the mühimme defterleri (literally, “registers 
of important affairs”). In these notebooks, abstracts of decisions delib-
erated in the Imperial Council were recorded. These included copies of 
orders issued to Ottoman officers throughout the provinces.

Outgoing official Divan documents used Celi Divani. This stylistic 
evolvement was used for the sultan’s decrees ( fermans), appointments, 
instructions, and diplomatic correspondence. In this style, the letters are 
intertwined with a slight upward slope. At the end of the line, on the left 
side, the text is drawn in a clearer, rounded upward sweep, reminiscent of 
the bow of a ship; hence the style is known as “boat.”

For financial matters the Ottoman clerks used a secret script known 
only to those in the relevant departments of the imperial administration. 
This script, the siyakat, was inherited from the Anatolian Seljuqs. The 
Ottomans refined and adapted it for managing the entire empire’s ac-
counts. The object was to keep sensitive financial matters in the hands of 
treasury clerks who could be trusted to keep secrets and thus protect the 
empire’s interests. Treasury officials were cognizant of the fact that the use 
of a secret script strengthened their status because critical financial infor-
mation was not accessible without their cooperation.24

In addition to using distinct scripts, official Ottoman documents were 
differentiated by their dimensions and colorfulness. Regular documents, 
account books, copies, and internal correspondence were written in black 
or red ink; original documents addressed to people outside the admin-
istration were colored, and besides black and red a document might be 
written in blue, green, and gold. The internal documents were executed by 
scribes who were not commemorated: various people wrote in a uniform 
script and did not add their signature. The more splendid documents were 
created by a team of calligraphers: experts at writing, technical drawing, 
and illustration who worked together in a calligrapher-illustrator nakka-
şan group. The senior members were renowned artists, but they did not 
sign their work either; unlike the lower clerks, however, they developed 
unique styles that were documented by their peers, which allows us at least 
to identify their schools.

Cooperation between calligraphers was required for complicated docu-
ments that contained different styles of writing and painting. Decrees 
from the sultan were composed of three parts. On the uppermost part 
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of each document, including the fermans, the Arabic word huwwa (He) 
appeared in small letters: an abbreviated call to Allah. Below, but still in 
the upper portion of the ferman, a more prominent section appeared: the 
tuğra, meaning the sultan’s seal. The seal was composed of four parts: the 
designed letters of the text, the lines elongated upward, loops on the left 
side, and prominent lines on the right side. In especially elegant signa-
tures, the text was written in colors, and the spaces between the letters 
and shapes were decorated with flowers and colorful arabesque. The text 
included the name of the reigning sultan, his father’s name, and the ruling 
titles: Mongolian “Khan”; “Shah,” taken from the Persian political world; 
and “the eternal winner” (al-muẓaffar dāʾimān). The document text itself 
was written below the seal. The choice of colors (whether nonblack colors 
would be used and, if so, which colors and what portion of the text would 
be written in each color) changed from document to document, according 
to the letter’s importance and, perhaps, the personal decision of the callig-
rapher as to which would create the most favorable impression. The docu-
ment text itself would be written before the tuğra was prepared. The tuğra 
was turned over to the illustrating staff, who specialized in this work. All 
the aspects of form shared a common goal: to communicate with the read-
ing and viewing public and create an additional aura of importance and 
authority with regard to everything connected to the document’s content 
and the status of those mentioned in it—first and foremost the sultan, 
whose word was communicated in the document.25

Each Ottoman script required suitable writing implements: pens or 
brushes with different heads that were rounded, straight-cut, or pointed, 
depending on the desired result. Raw materials for writing had to be pre-
pared. Inks were valuable, especially the colored ones. Gold, blue, and 
green, which were especially expensive, were stored in the Imperial Trea-
sury and supplied directly to the illustrators and calligraphers, and were 
kept separate from more mundane materials such as paper, pens, and black 
and red ink.26 All of these tools imposed a heavy financial toll, in addition 
to the difficulties of writing and reading. While in Europe the invention 
of the printing press had enabled cheap, fast mass copying of texts, in the 
Ottoman Empire the complex system of scribes and manuscript prepara-
tion continued to operate.

Printing

Handwriting presented an additional difficulty for reading and writing in 
the Ottoman Empire. Historians of Europe agree that the printing revo-
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lution was an essential factor in making European society literate. Print-
ing contributed to the success of the Reformation, the scientific revolu-
tion, and consolidation of the national languages and cultures in all the 
countries of central and western Europe. Printing was one of the signifi-
cant factors that enabled Europe to leap forward to its hegemonic status 
in the world.27

The technique of printing entered the Ottoman Empire in a grad-
ual and intricate way. The empire’s first printing house was established 
in 1493, about half a century after the first Bible was printed by Johannes 
Gutenberg in Mainz, Germany. It was built by the brothers Samuel and 
David ben Nahmias for the Jewish community in Istanbul. Other printing 
houses were then established in all the central Ottoman cities. Founded 
by non-Muslims, they printed books for the various Jewish and Chris-
tian communities (the Greeks and Armenians, in particular) in their re-
spective languages. While the sultans permitted other printing activity by 
non-Muslims for their communities, those same sultans—for example, 
Bayezid II in 1485 and Selim I in 1515—expressly forbade Muslims to 
print books in Arabic letters. The community of the Muslim majority 
continued using manuscripts. Only in 1729 was the first Muslim printing 
house opened. What made it a “Muslim” printing house? The fact that it 
received the approval of the Muslim ruler, in this case Ahmet III (reigned 
1703–1730), to print books written by Muslims, for Muslims, in Ottoman 
Turkish written in Arabic letters.28

The initiator and promoter behind the first Muslim printing house was 
İbrahim Müteferrika (ca. 1674–1745), an Ottoman diplomat of Transylva-
nian origin.29 He converted to Islam as a youth and served the Ottomans 
in a variety of roles. Among his numerous jobs, he served as an intermedi-
ary and contact person with the Hapsburgs due to his familiarity with the 
relevant languages. He imported six printing presses from Europe to his 
home in the Fatih neighborhood of Istanbul and began experimenting 
with printing the Arabic alphabet even before receiving official permis-
sion to do so. In 1726 he submitted a memorandum to the grand vizier, 
Damad İbrahim Paşa, in which he exhibited his technological capability 
and discussed the many benefits of printing books in Ottoman Turkish.

İbrahim Müteferrika was not the first Muslim Ottoman to suggest 
printing to the court. In the middle of the seventeenth century, İbrahim 
Peçevi (1574 to ca. 1649–1650), a historian and Ottoman administrative 
officer and a member of a family that served the Ottoman military for 
generations, claimed that printing would benefit Ottoman society. Peçevi 
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emphasized the speed with which it would be possible to produce books 
after the exhausting work of setting the presses was completed. He was 
informed enough to quote the names of Gutenberg and his city, Mainz, 
when discussing the innovation of printing, and to state the date of 1440 
according to the Christian era. Peçevi stressed that the printing press was 
an invention (ijad), and one made by heretics (küffar). Nevertheless, he 
said, it was a good thing (uz).30

It was only a hundred years after Peçevi that Müteferrika’s memoran-
dum regarding the benefits of printing received any attention. The memo 
raised eleven points, including the following benefits of the printing press: 
the growth of knowledge and its dissemination among an increasing num-
ber of Ottomans; the ability to restore knowledge easily (a manuscript can 
be destroyed in wartime, as the Mongolian conquest of the Islamic world 
and the Reconquista in Spain clearly demonstrated, but a lost printed 
book is easy to renew and reprint); the reasonable costs of printing com-
pared to those of preparing a manuscript; the lifespan of a printed book 
compared to that of a manuscript (handwriting ink faded, unlike print); 
and the return of the book industry to Muslim hands after Christians had 
controlled it. Müteferrika persuaded the grand vizier and the sultan, and 
he received approval to establish a printing house in 1727.

Between 1729 (the year in which the first book was published) and 1742, 
when Müteferrika’s printing house was abandoned, it printed seventeen 
titles, producing at least five hundred copies of each. Certain titles were 
printed in a thousand or more copies. Müteferrika published only dic-
tionaries and books on history and geography; the license he received 
clearly stated that he was not to print Muslim religious texts. The printed 
material included prose alongside illustrations and maps. Two of the six 
presses in the printing house were designated for the latter kind of work.

İbrahim Müteferrika was not the only one printing in Ottoman Turk-
ish. Ahmet III’s ferman, which permitted the operation of a printing 
house, was intended not only for Müteferrika. Another beneficiary was 
Said Effendi, the son of an Ottoman diplomat, Yirmisekiz Mehmed 
Çelebi Efendi (d. 1732), the famous ambassador to France. Said Efendi—
himself a future ambassador to Sweden and France, and future grand 
vizier—accompanied his father on his missions to Paris and returned in 
October 1721, apparently bringing a printing press back with him. Even 
later in the eighteenth century, after the initial operation of the printing 
house had ended and, also, after the death of Müteferrika himself, others 
continued to work in his printing house. Even in the second half of the 
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eighteenth century, the printing house published some titles, although re-
duced in number. Some of these were republications, and work progressed 
slowly between long intervals.

The beginning of activity in the printing house was the product of a 
very specific cultural atmosphere: the climate of “the Tulip era” at the be‑ 
ginning of the eighteenth century. This period was characterized, at least 
in the imperial capital, by a culture of leisure and more obvious consum-
erism, cosmopolitanism, religious tolerance, and valorization of philoso-
phy. This is the period Harun Küçük termed “early enlightenment in 
Istanbul.”31

As the century progressed, Ottoman society faced economic difficul-
ties at home and military problems along its borders, though attempts at 
reform were made to improve the situation. Societal mood changed, heat-
ing the public debate pertaining to printing. The outcome was a narrow-
ing of the space allotted to printing activity until the final closing down 
of the institution.

The erratic start of printing in the Ottoman Empire had multiple causes. 
For example, there were significant technical difficulties related to Arabic 
(as well as Persian and Ottoman Turkish) calligraphy. Arabic, Persian, and 
Ottoman orthography posed real challenges for typesetters because of the 
rounded and connected letters. The letters also change shape depending 
on their location in the word (beginning, middle, or end), the preceding 
letter, and whether they are joined or not. This requires the addition of 
vowel and punctuation marks. The system of punctuation marks required 
for Arabic printing may add up to several hundred individual signs, which 
would require additional aides to position the fonts correctly for them to 
be joined together. Indeed, the Arabic printing press that was prepared 
for Napoleon around 1800 included more than 700 signs.

The technological and cultural transformations that delayed an Otto-
man printing culture should not be taken to mean that printing in Muslim 
languages was unfamiliar to the Islamic world. Printing was even used as 
an efficient and inexpensive way to prepare talismans or to decorate cot-
ton cloth. In fact, Muslims were acquainted with printing in general and 
printing Muslim languages in particular from the tenth or eleventh cen-
tury. Chinese technology–based printing appeared as a passing episode 
in Ilkhanate Persia at the end of the thirteenth century in an attempt to 
introduce printed banknotes that were familiar in China. Later, in the 
fifteenth century, bookbinding techniques that resembled printing were 
used in Persia and Egypt for inexpensive leather bindings.

In Europe a solution was found for the technical difficulty in print-
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ing Arabic letters that would suit the printing technique of Gutenberg. 
With the encouragement of Pope Gregory XIII (held office 1572–1585), 
the printing house of Medici specialized in foreign languages, including 
Arabic. Medici books included translations of the Bible and New Testa-
ment, Ibn Sīnā’s Canon of Medicine, and the geography book of Muḥam-
mad al-Idrisī from Norman Sicily. Books were also exported to the Otto-
man Empire, and the Ottomans made use of them.32

Technical difficulty, as great as it may be, can be overcome in most 
cases if the atmosphere is ripe for the appearance of a solution. That solu-
tion may already exist but face implementation difficulties for cultural and 
social reasons. In fact, the obstacle to the speedy acceptance in the Mus-
lim Middle East of the printing press was a combination of several inter-
connected cultural and social factors. Let’s look at these points in detail.

Because the craft of writing was held in such high esteem as a cultural 
creation, an aversion existed to printing. Ottomans had maintained a con-
nection between writing and authority and legitimacy, especially concern-
ing religious texts. Each printing of Arabic letters raised this legitimacy 
problem from the outset. Moreover, a professional group of clerks (scribes 
and copiers) depended on writing for their livelihood.

The preparation of manuscripts was considered desirable in several 
ways. Fine manuscripts for elite consumption enjoyed high cultural stand-
ing. Accordingly, copiers of fine manuscripts were classed, according to 
one (self-serving) tradition, with those whose place in heaven is assured. 
Printed books, on the other hand, were believed to be the work of Satan, 
and, in general, print was considered to resemble the poisonous olean-
der bush.33 The French orientalist Antoine Galland (1646–1715) said he 
came across printed books in the markets. One could purchase Ibn Sīnā’s 
Canon, but no one wanted it, and like other printed books, it gathered 
dust on store shelves. Manuscript copies of the same works were easily and 
quickly sold, though for a higher price than that of the printed versions.34 
The activity of İbrahim Müteferrika did not alter this attitude.

Parallel to the incentive to continue producing fine handwritten manu-
scripts, another process arose during the seventeenth and eighteenth cen-
turies regarding the production of lower-quality manuscripts, which Nelly 
Hanna identified as “vulgarization” in manuscript copying. The market 
opened up to manuscripts prepared intentionally using a lower quality of 
calligraphy and lower-quality paper in order to price them competitively 
in comparison with the new, cheap printed books. These manuscripts were 
also produced with newer and speedier techniques to likewise offer an 
attractive product commercially, but at the expense of aesthetic quality. 
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As the volume of manuscripts increased, many people became involved in 
writing, copying, and buying them.35 The appearance of print in Europe 
translated in the early modern Ottoman context to a reduction in the costs 
of handwritten manuscripts, not to the appearance of books.

Printing presented a new way of creating and organizing texts on 
paper. A straight-ruled text is dramatically different from the common 
physical structure of many types of Arabic and Ottoman Turkish written 
documents—the visual image that Messick called “spiral.” In this type of 
handwriting, the text is indented toward the center of a page; if the bot-
tom is reached before the writing finished, the writing continues in the 
wide margins, including rotations of the page. This organization of space 
was more than a matter of design: it was the sign of authority. Typed texts 
offer a different relation between form and content, with straight lines 
and ruled margins predetermining the way content is put on paper. It 
forces uniformity, with no individual mark that goes back to the contents 
of the document and its author and his/her knowledge, professionalism, 
and authority.36

The possible printing of the Qur aʾn made that an especially more 
pointed question. The Qur aʾn was handed down by word of mouth to Mu-
ḥammad, and even after he put it in writing and the binding canonic text 
was created, it was still handed down verbally from generation to genera-
tion. Reciting the Qur aʾn from memory—in fact, singing the Qur aʾn—is 
an important component in the religious education of a Muslim to this 
day. Indeed, as discussed in the previous chapter, verbally conveying the 
Qur aʾn and reciting it from memory were the principal pedagogic method 
of the mektebs and medreses.

Narrating from memory created close personal relations between 
teacher and student. Printed books created an alternative to this inti-
mate conveyance of knowledge, raising questions regarding the authority 
and legitimacy of knowledge. Fear arose that an unintentional error in a 
holy text could mislead the unlearned. Handwriting can always be cor-
rected or a single manuscript destroyed; however, printed text, which by 
its very nature is issued in large numbers of copies, posed the danger of 
an irrevocably unfixable error. Thus, printing was delayed, initially, out 
of what Muslims believed was the necessity to protect the faith. For the 
same reason, and stemming from the desire to revive the faith and the 
community, Muslims finally did decide to adopt printing. It was precisely 
this increasingly vital and imperative need of the Muslim community to 
preserve its faith that İbrahim Peçevi and İbrahim Müteferrika spoke of. 
While in their time the need was not perceived to be sufficiently urgent 
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in many communities, by the nineteenth century, a consensus did develop 
around the necessity to reform and thus preserve their faith. The Qur aʾn 
had already been printed around 1537/1538, albeit a Venetian edition for 
missionaries. A Qur aʾn printed by Muslims for Muslims did not appear 
until 1787, in St. Petersburg.37

The attitude to printing was also a professional issue because it endan-
gered the livelihood and identity of a socioprofessional group of consider-
able power. The Ottoman Empire was run by bureaucrats: an “army” of 
officials. It was a state of craftsmen and merchants that was run on docu-
mented bookkeeping. It was a society that consumed books, with many 
people making their living from the crafts of book publishing: manufac-
turing paper and ink, preparing writing implements, creating the writing 
itself, drawing illustrations, and bookbinding. According to the estima-
tion of Luigi Marsigli, an educated man from seventeenth-century Bolo-
gna who was held as a prisoner of war in a paşa’s home until his liberation 
in 1682, there were 80,000 manuscript copiers in Istanbul.38 The numbers 
recalled by Evliya Çelebi, the seventeenth-century Ottoman traveler, are 
more modest. However, Evliya also described the organization into guilds 
of all the professions dealing with book crafts and discussed how stores 
were distributed throughout the city.39 This, then, refers to a significantly 
powerful pressure group.

Fuller acceptance of printing only occurred during the nineteenth cen-
tury, by the end of which at least seventy-seven printing houses were oper-
ating in Ottoman Turkish in Istanbul.40

Reading and Writing in Illustrations

Reading takes various forms with multiple types of “text.” Comprehend-
ing one type may require several corollary literacies. Reading a written 
text demands certitude in linguistic matters (such as grammar and syn-
tax), in culture (to decipher symbols and relate to ideas), and in visual 
signs (to be able to interpret images diverging from orthography of let-
ters). Visual literacy in the premodern era refers mainly to body language, 
maps, and drawn pictures. Later literary forms and technologies intro-
duced cartoons, photographs, movies, videos, and other visual forms.41

Miniatures in manuscripts provide one example of Ottoman concep-
tual visual representations, and they point to the copresence of visual and 
linguistic models of literacies. Relationships between image and text were 
varied, depending on the specific genre of the text and its changing artis-
tic, political, cultural, and social functions in the Ottoman context. In 
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manuscripts of illustrated history, for example, images were closely related 
to the verbal accounts. They were especially popular in the second half of 
the sixteenth century, but less so in later periods, when albums seemed to 
have replaced them as the main artistic-cultural product. This preference 
occurred in tandem with a new Ottoman understanding of books, illustra-
tions, and word–image relationships. In albums the paintings took center 
stage: they had more narrative power and were independent of the text.42

In pharmacological treatises (and in other scientific works as well), 
the connection between the written word and the illustration was intri-
cate, and the precise role of the illustration is not always clear to modern 
readers. Sometimes it appears to be a didactic tool intended to visually 
describe the raw materials (materia medica) to the reader and facilitate 
identifying them in nature. The visual tool enriches the description with 
details for which the text has no room or which it is unable to convey in 
words; such details may be conveyed easily in images. Yet there are cases 
where the illustration does not resemble the original in nature and, in 
fact, is more misleading than helpful for purposes of identification. One 
possibility was that the goal was actually to artistically embellish the text 
with no scientific pretension for a new interpretation, or a pedagogical 
presumption to offer an auxiliary tool. In some cases, the illustrations may 
have slowly changed in each copy, even when a didactic intention existed. 
Alterations may have occurred when the illustrator did not pay attention 
to small details, was not aware of their importance, was unfamiliar with 
the original living plant, or operated according to aesthetic standards and 
was not, in fact, faithful to the original. Katib Çelebi, also a cartographer 
among his numerous skills and fields of interest, complained about the 
very poor quality among Istanbul copiers. Given their lack of experience or 
understanding, he had to explain to them the importance of keeping the 
drawings in the same shape and place as in the original; apparently, they 
had made major repeated errors.43

Map charting is another example of Ottoman conceptual represen-
tation and requires visual certitude. As Karen Pinto has put the matter, 
“Mapmakers are writers too. Instead of words they use lines and keys 
and toponyms and symbolic codes.”44 The Ottomans made several differ-
ent types of charts. Practical nautical charts and portolans (navigational 
maps based on compass directions and estimated distances) were used by 
sea captains.45

Ottoman cartographers called upon a host of sources in terms of cul-
tural origins and types: Arabic-Islamic cartography was their main source, 
but also European mapmaking traditions (mainly Italian, but also Span-



105

Transfer of knowledge and the ottoman empire

ish), in addition to products of material culture in general. These tradi-
tions merged somewhat along the way. From the second half of the six-
teenth century the Islamic maps gradually assumed a European outlook, 
with changes in the accompanying text following later. Ottomans also 
tried their hands at copying European maps. They likewise acquired Euro-
pean globes. Abū Bakr al-Dimashqī (d. 1691), for example, infused a sub-
stantial amount of geographical and cartographical knowledge of Islamic 
elite culture into material appropriated from the translation of the Dutch 
father and son Willem and Johan Blaeu’s Atlas Minor, published in Am-
sterdam in the middle of the seventeenth century. However, the borrow-
ing from and engagement with Islamic and Ottoman traditions was the 
more influential process.46

Ottoman maps were quite easily bought, produced by a local guild of 
cartographers, the esnaf-ı haritacıyan. Evliya Çelebi referred in his detailed 
mid-seventeenth-century description of Istanbul to fifteen mapmakers in 
eight shops. Evliya remarked that they were fluent in several languages, 
including Latin (he mentioned this language explicitly), and knew astron-
omy and geography. Evliya described the maps they sold sailors and em-
phasized the significant details included in the maps and their variety. The 
maps depicted celestial bodies; the ports, islands, and coasts of the Medi-
terranean and Black Sea; major lakes and rivers; and other inland topo-
graphical information, such as mountain ranges.47

Piri Reis (d. 1554) is the most famous representative of Ottoman car-
tography (based on his number of Google hits, one scholar recently half-
jokingly said Piri Reis is now more popular than the famous sultan he 
served, Süleyman I). Piri Reis launched his career as a mariner-corsair, 
then served as an Ottoman captain, eventually rising to excel in the more 
theoretical side of his professions: cartography and writing on navigation. 
He combined his vast experience with Italian and Catalan sources, includ-
ing a map made by Columbus, to map the shores, including a series of 
Mediterranean city views. His world map reveals that in addition to the 
tradition of the Mediterranean portolan chart, he was anchored in the tra-
dition of the world map of the age of great discoveries. Yet his knowledge 
of traditional Islamic mapping was equal to his familiarity with Euro-
pean maps. All of his maps were presented in a lavish, colorful manner, 
including legends, intended to impress a potential elite recipient rather 
than serve as a useful tool for a common sailor. Indeed, he wrote his major 
book, Kitab-i Bahriyye (Book on seafaring; a first version completed in 
1521 and a second in 1526), when he realized that all of the relevant infor-
mation he wished to include could not actually be drawn on a map. He 
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then produced a volume of texts and charts, detailed descriptions of the 
entire Mediterranean, and an introduction discussing navigation, oceanic 
geography, and ongoing voyages.48

Matrakçi Nasuh (d. ca. 1564) was another Ottoman who drew sixteenth- 
century Ottoman town views, but from a very different angle than Piri 
Reis. Nasuh was a mathematician, historian, and calligrapher/painter 
who emerged from the palace school—not an autodidact corsair climbing 
up slowly, like Piri Reis. Nasuh accompanied the army during the Süley-
manic campaigns and created documentary paintings of the townscapes 
and countryside through which the campaign progressed. We have only 
the illustrations themselves to draw from in seeking to understand his per-
spective. The talents for observation and recording that Nasuh displayed 
as a miniaturist were, unhappily, not reinforced by his efforts as an author. 
His books involve no collaboration or interesting interplay between the 
written page and its visual support. The miniatures are preoccupied with 
subject matter more ritualistic and ceremonial in tone than informative. 
This is not to say that his maps are not realistic, but at the same time they 
carry a fantastical aura.49

Visual certitude evolved to acquire understanding in new formats of 
images and idealized visions. New technologies and mass media promoted 
new visual objects to be learned. Advertisements and satirical cartoons in 
the late Ottoman press demonstrate the wish of authors to develop com-
munication via images, interlaced with the need of the readers to push 
further their ability to make sense of images.50

Translations and Translators 
among the Ottoman Elite

The phenomenon of translating into Turkish is documented from the thir-
teenth century, and the most ancient manuscripts that have survived to 
this day are dated to the fourteenth century. Except for the Qur aʾn, no 
known testimony exists of translation into Turkish in earlier periods. The 
administration of the Seljuq states, including the Seljuq sultanate of Rum 
in Anatolia, was conducted in Arabic and, mainly, in Persian. It was only 
during the thirteenth century that Turkish patrons began to show interest 
in Turkish translations. The translated books covered an impressive variety 
of fields: medicine, geography, history, edeb, mystical Islam, zoology, as-
tronomy, dream interpretation, and, of course, the religious sciences, such 
as the law, Qur aʾn exegesis, and others.51
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With the rise of the Ottoman state, translation gained momentum: 
more Turkish patrons appeared, and they were interested in reading in 
their own language. A burgeoning enterprise grew up around the trans-
lation of scientific texts into Ottoman Turkish for an elite audience. Pre-
Ottoman Turkish had traditionally been used in the Muslim world as the 
language of the bureaucracy since the entry of Turkish clans as rulers of 
the Muslim world from around the year 1000. Under the Ottoman Em-
pire, however, Ottoman Turkish (which is different from Anatolian Turk-
ish) added a cultural scientific role to the layer of administrative usage. 
Ottoman Turkish was the language of the elite; anyone who sought their 
recognition and patronage had to display his work in their language. Mor-
phological, phonetic, and lexical analysis reveals the transition from old 
Anatolian Turkish into Ottoman Turkish. Translations, alongside the 
writing of original treatises directly in Turkish, for the first time created 
a significant body of knowledge in the Turkish language. This process 
started during the fourteenth century, with the inception of the Ottoman 
state, but gained momentum from the fifteenth century onward as the 
state rose to become an empire. It is not a coincidence, for instance, that 
during the second half of the fifteenth century two surgical manuals were 
written in Ottoman Turkish for the first time.52

Works of various languages were translated into Ottoman Turkish 
in accordance with the multicultural world within which the Ottomans 
lived. Treatises were translated from Greek, Latin, Arabic, and Persian, 
among many other source languages. The translation process, at times, 
weaved several languages together, merged sources of knowledge, and 
synthesized cultural worlds. Translation is not a “thing” but a process re-
quiring people to make a certain piece of knowledge accessible and rele-
vant in a different language. Hence, “translation” in the Ottoman context 
was more than “word for word” mediation of the text. Ottomans practiced 
diverse strategies of translation, some of which involved intervention in 
the text.53 As translation studies with an eye on “the cultural turn” have 
shown, translations were strongly influenced by the needs of the recipient 
culture. Hence, translation into Ottoman Turkish could mean several dif-
ferent things. It indicated a wish to communicate within and across lan-
guages. It was also a marker of a form of spoliation, cultural dependence, 
and independence at the same time.54

The process by which two Ottoman medical treatises in the seven-
teenth century came into being demonstrates this complexity. Şemsüddin 
Itaki was born in the 1570s in Şirvan, a border area between the Ottoman 
Empire and the Safavid state. The wars of the 1620s forced him to leave 
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his dwelling, and ultimately he immigrated to Istanbul. His introduction 
to the elite patronage was Teşrih-i ebdan ve terjuman kibale-yi al-falasufan 
(The anatomy of body parts and an explanation of the philosophers). The 
essay attracted the interest of the vizier Topal Recep Paşa, who as an 
expression of his patronage bestowed upon Itaki the prestigious title of 
Guardian of the Sacred Mosque in Mecca. The little we know about him 
derives mainly from autobiographical notes he inserted in his medical 
treatise.55

Itaki’s essay on anatomy followed the familiar traditions of Ottoman 
Galenic-Muslim medicine. It was based on the work of eleventh-century 
Ibn Sīnā and thirteenth-century Ibn al-Nafīs (a legal scholar and physi-
cian). The structure of the treatise abides by the accepted norms: it opens 
with a presentation of Galenic humoral theory in its Muslim Arabic adap-
tation, and goes on to describe the parts of the body in order. The body parts 
were sorted into two groups, according to Ibn Sīnā’s classification: simple 
organs (meaning of similar structure, like blood, bones, and muscles) and 
more complicated organs (like the digestive and respiratory systems).56

At the same time, Itaki presented information regarding certain organs 
and perceptions concerning the human body as a whole that deviated 
from customary knowledge at that time. This was evident in the anatomi-
cal drawings that accompany the essay. As in other medical-anatomical 
treatises, we find the skeleton, nerves, arteries, and veins, and the devel-
opment of the fetus. But Itaki displays these features in a way that com-
bined two different traditions. It was clear that he copied drawings that 
had first appeared in Teşrih-i mansuri, an anatomical treatise in Persian by 
the Timurid Ibn Ilyas of the fourteenth century. To this he added draw-
ings and knowledge he acquired from a completely different source: ana-
tomical treatises from Renaissance Europe.

While the connection between Itaki’s work and an earlier Persian 
source seems reasonable and likely, it is less clear to us how treatises from 
Italy and Spain reached him. Did he read them in the original? We have 
no evidence that he knew European languages. Perhaps someone trans-
lated them for him? We have no idea who the translator might have been. 
Did he read the original or, perhaps, only see the illustrations? These ques-
tions remain unanswered.

Even if we cannot re-create the connection between Itaki and Euro-
pean anatomy, Teşrih-i ebdan clearly proves that the author saw the Euro-
pean treatises: Itaki copied from De humani corporis fabrica (The structure 
of the human body) by Vesalius from 1543, as well as from the 1556 Histo-
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ria de la composición del cuerpo humano (A description of the composition of 
the human body) by the Spanish anatomist Juan de Valverde.57

The anatomical drawings from the Renaissance are the product of an 
art form that is completely different from that of Muslims. The Muslim 
illustrators worked in two dimensions in an attempt to convey the idea 
and avoided attempting to achieve realism; in Europe, on the other hand, 
from the time of Leonardo da Vinci, anatomical drawings attempted to 
express precise physical reality in three dimensions. However, the more 
essential difference was the rift that began to develop between European 
and Ottoman medical outlooks. Though not yet marked, the gap did al-
ready exist. The two medical systems had once both followed the Galenic 
medical tradition from antiquity, but now they were growing apart. In the 
Renaissance period, Europe had confronted the Galenic tradition, argued 
with it, and criticized it; in Ottoman medicine, this tradition was still a 
crucial foundation.

In Ottoman Turkish, Itaki brought together knowledge and percep-
tions that had originated in the Persian- and Arabic-speaking Muslim 
world and in Latin writings from Europe. His terminology within the 
Ottoman Turkish text was mostly, like his sources, in Arabic, though from 
time to time he added translation to Ottoman Turkish and occasionally 
included Persian terms. From this point of view, Itaki is an important link 
in the creation of Ottoman Turkish medical-scientific terminology.

Another treatise that took a winding road was that of Ṣāliḥ bin Naṣ-
rallāh Ibn Sallūm (d. 1670), a native of Aleppo who became the compan-
ion of Mehmet IV (reigned 1648–1687) and chief physician of the empire 
(hekimbaşı). Ibn Sallūm prepared a long essay on therapy and hygiene en-
titled Ghāyat al-itqān fī tadbīr badan al-insān (The greatest thoroughness 
in treatment of the human body).58 The original tract was written in Ara-
bic, Ibn Sallūm’s mother tongue, but it was soon translated into Otto-
man Turkish for the benefit of the Istanbul elite, hence the existence of an 
Ottoman Turkish version (which was apparently widely copied and circu-
lated, to judge from the numerous surviving manuscripts).59 Ibn Sallūm’s 
work was later translated into Persian.60

The treatise of Ibn Sallūm is written in the tradition of Islamic medi-
cal treatises, but as in the case of Itaki, he was clearly influenced by Euro-
pean sources as well. In Ibn Sallūm’s case, this was chemical medicine, 
associated with Paracelsus, a physician and chemist from Basel (d. 1541). 
Ibn Sallūm acknowledged his indebtedness to Paracelsus and aptly titled 
the fourth and last part of his book al-Ṭibb al-jadīd al-kimyawī aladhī 
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ikhtaraʿahu barkākīlsūs (The new chemical medicine which Paracelsus 
invented).

Paracelsus introduced a new and subversive approach in European 
medicine in the sixteenth century. (By the end of the seventeenth cen-
tury, when it entered the Ottoman Empire, the sting of chemical medi-
cine had dulled a little and was no longer avant-garde.) He suggested a 
method of treatment based on chemical materials (poisonous drugs) and 
not on botany, which had been accepted since ancient times. It was part 
of the deep revision he sought to introduce to the understanding of the 
human body and was very critical of Galen’s theories.

Ibn Sallūm was quite familiar with treatises of the disciples of Para-
celsus from the late sixteenth and early seventeenth centuries: Oswald 
Croll (1563–1609) and Daniel Sennert (1572–1637). A comparison be-
tween their treatises and Ibn Sallūm’s prescriptions for diseases of the 
cataract and trachoma are evidence of the direct and unequivocal connec-
tion. Ibn Sallūm’s style is a translation (usually abbreviated) of the early 
treatises. The prescriptions include materials whose source was the New 
World (America) and thus foreign to Middle Eastern Muslim medicine. 
Ibn Sallūm also placed more emphasis on the chemical means of prepar-
ing medications (distillation, for example) compared to the literature ac-
cepted at the time.61 However, Ibn Sallūm’s engagement with these texts 
was highly surgical. Although he regarded Paracelsus’s recipes as effective, 
he more or less left Paracelsian philosophy out.62 In the words of Harun 
Küçük, while “data” traveled well, medical theories did not.63 Ibn Sal-
lūm’s treatise was copied many times in its Arabic and Ottoman Turkish 
versions under the patronage of the Ottoman elites.64 Although it did not 
inspire a major change in clinical realities during Ibn Sallūm’s time, later 
on, during the eighteenth century, chemical medicine became a possible 
alternative to humoral medicine, at least in Istanbul.65

Along the lines of continuity in Ottoman interest in European medi-
cine and ability to subsume it, at least up to a point, it is possible to dis-
cern two directions of change throughout the centuries. First, an interest 
in foreign languages, or at least the recognition of the need to be fluent 
in them, increased among Muslims. Second, the status of western Euro-
pean languages (French, for example) as a translation source rose with 
time. Polyglottism always characterized the early modern Ottoman Em-
pire. Travelers remarked on the “cacophony” of languages in the imperial 
Ottoman centers, likening the situation to the Tower of Babel, and com-
mented that conversation over dinner in elite circles could move between 
as many as thirteen different languages.66 Even though it was more likely 
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for non-Muslim Ottomans to become polyglots, and there were many 
translators acting as intermediaries, it should not obscure the polyglot 
character of the Ottoman world—a norm that many viewed favorably, 
including Muslims.67

Mahmud II’s speech at the festive opening ceremony of the Imperial 
School of Medicine in Istanbul in 1827 addressed the fact that the school’s 
teaching language would be French. In his speech, the sultan claimed 
that the students’ acquisition of a foreign language had not been a goal 
in itself. His intention was that they should acquire proficiency in read-
ing French only in order to understand the textbooks, because there were 
no books in “our language.” The principal, Dr. Karl Ambrose Bernard, 
an Austrian, also spoke a foreign language. Polyglotism was an ad hoc, 
temporary necessity. According to Mahmud II’s vision, the first students 
would ultimately translate the textbooks into Turkish: that would be their 
mission in addition to serving the empire as physicians. The speech was 
published in the imperial official newspaper, which frames contents as the 
state’s ideology. To complete the picture of this occasion, the ceremony 
took place on March 14, 1827, designated in republican times by the medi-
cal community as Medicine Day to celebrate the introduction of Western 
medicine into Turkey.68

Muslim Ottomans indeed took up the gauntlet. Şanizade Mehmed 
Atallah Efendi (d. 1826) was just one of the people who rose to this chal-
lenge. Şanizade had many interests and skills: he was a scholar of religion, 
a physician, and a historian; he wrote poetry and was a watchmaker; and 
he was fluent in Arabic, Persian, French, and apparently Italian and Latin. 
After experimenting with a smallpox vaccination on cows and finding it 
safe and efficient, he recommended that the sultan start a general inocula-
tion campaign in Istanbul. His book Mirat-ül-ebdan fi teşrih aza-ül-insan 
(The beautiful appearance of the organs in the anatomy of man’s body 
parts) is the first printed medical treatise in Ottoman Turkish and con-
tains the first precise anatomical diagrams in this language. In his book 
Tarih (History) he covered the years 1808 (the rise to power of Mahmud 
II) through 1820–1821. Şanizade’s Tarih reveals a certain leaning toward
Western knowledge. Some of the subjects it covers include parliament as a 
political method, isolation and quarantine as a medical health precaution, 
and insurance as an aspect of economics and commerce. In order to write 
about these new subjects in Ottoman Turkish, Şanizade had to create new 
terminology, especially in the fields of medical science.69

Şanizade was a member of a growing group of Muslim intelligentsia 
who considered knowledge of foreign languages (principally European) 
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important in order to learn directly, without intermediaries, about the 
world that surrounded the Ottomans. Some of them were the product 
of the Bab-ı Ali Tercüme Odası (the Translation Office of the Sublime 
Porte). This governmental bureau, founded in 1821, was one of the first 
new ministries established by Mahmud II as part of the reorganization of 
the imperial central administration and the transition from an institute of 
scribes and secretaries (kalemiye) to one of professional civilian adminis-
tration (mülkiye). The imperial translation office replaced the old method 
of translators and, in time, was used as the foundation of the modern 
Ottoman foreign office. Talented young men were enlisted by the orga-
nization, which functioned as a kind of school for diplomacy and foreign 
languages. For the first time, these positions were filled by Muslims and 
not, as in the past, by non-Muslim Ottoman subjects.70

One commonality among all these different translators is that they 
were elite Ottomans. (Not to mention the commissionaires involved; the 
next chapter will address the crucial role of patronage in scientific ac-
tivity.) They were Muslims who served the Ottoman Empire in various 
capacities, as ülema and/or as bureaucrats. They were like the Ottoman 
bureaucrats who coveted positions as emissaries to Mughal India, dis-
cussed in the previous chapter. Many (although not all) were born in 
the Ottoman Empire; those who immigrated were incorporated into the 
Ottoman elite social institutions. Translations were carried out by the im-
perial head physicians and chief imperial astronomers, historians, and ge-
ographers, as well as by official court interpreters.71

Translation and translators, however, like foreign travel (discussed in 
Chapter 2), affirm the picture of intellectual and physical contacts be-
tween Ottomans and their Muslim Asian and European neighbors as an 
ongoing phenomenon encompassing many people in many different cir-
cumstances: Spanish Jews, Greeks educated in Italy, converts to Islam, but 
also ülema. Some were “star” scholars, but they were the minority. Con-
sider the case of Itaki (discussed above), whose journey was shorter than 
Ali Kuşçu’s: he traveled “only” from the Caucasus to Istanbul. The context 
of the respective journeys could not have been more different: Kuşçu was 
an esteemed, invited guest whom the sultan very much wanted to recruit; 
Itaki was a refugee from the wars between the Ottomans and the Safa-
vids, although he too rose in the ranks of the religious institution and suc-
ceeded in attracting patronage.
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Marginal Groups as Agents of Knowledge

Conduits of translation were diversified. In her work on the dissemination 
of European knowledge and technology in eighteenth-century Istanbul, 
sociologist Fatma Müge Göçek pointed to the decisive role played by 
three specific social groups.72 Interestingly, these groups were marginal 
segments of Ottoman society—nationally, ethnically, and religiously.

The first social group she identified was the foreign nationals (some of 
whom lived for long periods in the Ottoman Empire). This group was far 
from cohesive since people came to the empire under very different cir-
cumstances: as diplomats, traders, adventurers, scientists, and prisoners. 
Their presence became increasingly prominent over the passing centuries 
and lent the Ottoman capital a cosmopolitan atmosphere. The foreigners 
did not keep to themselves, and local communities developed personal and 
professional ties with them, despite limitations of language and other con-
straints imposed by the authorities.

The second group to serve as agents disseminating Western science and 
technology within the empire was one that acted as the necessary inter-
mediaries when the authorities imposed difficulties in direct contact with 
Europeans. The intermediary role was filled by minority groups, mostly 
Jews, Armenians, Greeks, and Christian Arabs. The relative importance 
of these intermediary groups and the specific role they played varied from 
time to time. Jews, for example, were important in trade, medicine, and 
diplomacy in the sixteenth and seventeenth centuries, while in the eigh-
teenth century their power diminished. Another group’s influence became 
more prominent in intermediary roles in the eighteenth century: that of 
the Phanariote Greeks from the Fener quarter of Istanbul. Traditionally, 
they served as interpreters at the sultan’s palace, but in the eighteenth 
century, members of this group were also appointed as governors in the 
Danube region. Their status and roles afforded them special freedom of 
movement among foreign nationals, non-Muslim Ottoman nationals, and 
the Ottoman elite.

The third group that Göçek refers to consisted of eminent Ottomans 
who connected the other intermediaries to the imperial power seat. Their 
roles as officials and senior bureaucrats, diplomats and courtiers, naval and 
military commanders placed them at the cutting edge of relations with 
Europe and Europeans. For instance, they staffed the ad hoc embassies 
to Mughal India or the Hapsburg. For other Ottomans, they provided an 
example to emulate; the elite’s adoption of foreign ideas and techniques 
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was one of the pipelines that connected the European world to a wider 
population in the empire.

Göçek’s analysis was mainly a social explanation of the ways in which 
interactions between the Ottoman Empire and Europe unfolded in one 
special locality, namely Istanbul. She showed how various groups in the 
capital mediated between the empire and Europe. Institutions and groups 
aside, it was people who actually made these contacts possible by medi-
ating between languages and cultures. People transferred ideas, texts, 
and equipment. Furthermore, such fruitful contacts occurred through-
out the Ottoman urban sphere, not in Istanbul alone. In fact, as we shall 
see below, contacts of significant volume and intensity were taking place 
in the provinces. Also, as demonstrated above, Ottomans were in scien-
tific dialogue with Muslim societies as well, including Iran under both the 
Safavids (sixteenth and seventeenth centuries) and the Qajars (nineteenth 
and twentieth centuries).

The dragomans, Ottoman interpreters, came into being as a result of 
contacts between the Ottoman world and Europe, defying categories and 
boundaries of religion, language, ethnicity, and “nationality.” These were 
either non-Muslim native Ottomans (mainly Greeks, Slavs, Armenians, 
and Sephardic Jews, but also Roman Catholics, whose importance rose 
during the second half of the eighteenth century) or naturalized Euro-
peans (Venetians are a prime example). Only the French and the Haps-
burgs regularly employed a sizeable number of their own nationals, trained 
in schools in Paris and Vienna to be professional orientalists, but they too 
had to depend on the service of local and localized dragomans.

Dragomans had both language abilities and social and professional 
contacts. (They usually came from well-to-do families in their communi-
ties.) More importantly, they were motivated to put these skills and con-
tacts to social, commercial, legal, and diplomatic use. They were able to 
weave a strong network of patronage and commerce serving the Ottoman 
state, the foreign consulates, and themselves.73

The power of the dragomans lay in their networking and the impor-
tance of their services. The basic service they offered was translation, 
hence the Arabic/Ottoman title tercümen (translator), later corrupted in 
European languages into dragoman. They translated both correspondence 
and oral exchanges. Later on, however, they became negotiators and in-
terpreters of cultures, advising foreigners on manners and propriety.

The dragomans’ unique ability to act as go-betweens rested with their 
hybrid character: they were alien but loyal and entrusted with sophisti-
cated and confidential assignments. In order to sustain such a precarious 
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position, they had to be very cautious in their personal conduct. Several 
Ragusan dragomans were fired for their violent nature and what their em-
ployers regarded as a debauched lifestyle (drinking, playing cards, falling 
into debts, fornicating, and the like).74

More crucial than a dignified and controlled demeanor, however, was 
the talent and power to foster multiple identities. Once the dragomans 
lost their cosmopolitan or transnational identities, they lost their positions 
as intermediaries. Many Levantine Catholics opted to become naturalized 
Europeans during the nineteenth century, sometimes even being incor-
porated into the European nobility. Such a resocialization process turned 
them into foreigners, and as a result they lost the confidence of Ottoman 
authorities.75

The dragoman phenomenon was found in all of the empire’s major 
urban centers. In fact, during the eighteenth century, their presence in 
the provinces grew in both absolute numbers and a widening scope of ac-
tivities. In Aleppo in the 1790s, approximately 1,500 people claimed to be 
dragomans or their servants/assistants. In Salonica in the same decade, 72 
people were officially registered as dragomans or their servants, but the 
actual number was higher.76

In addition to its spatial dissemination, the dragoman phenomenon en-
dured until the late Ottoman Empire. Well into the nineteenth century, 
foreign embassies relied on the services of local dragomans to interpret 
and conduct exchanges with the Ottoman court. Dragomans carried out 
official and unofficial duties that required the ability to negotiate complex 
and diverse cultural affiliations. As in previous centuries, they were more 
than translators: they were intermediaries and negotiators for both the 
embassies and the Ottomans. In such a unique position, and in order to 
maintain it, their identities were particularly eclectic, even intersecting.77

Dragomans were not found only in diplomatic and commercial spheres. 
Another kind of dragoman was present at the Muslim courts. They served 
as intermediaries between the qadi and non-Turkish speakers who, de-
pending on the exact geographical location, could be non-Muslims in re-
gions under Ottoman rule, or Muslims who did not share the language 
of the Ottoman elite (as in the Arab provinces, where an Arabic Turkish 
interpreter would have been needed).78

The city of Salonica illustrates the dynamic that enabled acculturation 
and cross-convergence between East and West, between Ottomans and 
Europeans, between the center of the empire and other centers, and be-
tween Christianity, Islam, and Judaism, as well as the cross-fertilization 
of ideas, texts, and instruments. Moreover, Salonica demonstrated a pro-
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cess in which minority groups in particular (as opposed to the majority 
Muslim group), in a provincial town far away from the imperial center 
of Istanbul, were able to be especially productive and effective agents of 
knowledge exchange. Through this process, activities of marginal groups 
in the provinces were able to influence the whole empire. The background 
of such an intrinsic process was Salonica’s ever-changing ethnic compo-
sition and cultural life.

Salonica was the main port city in the Ottoman Balkan from the time 
of its conquest, in 1430, until the First Balkan War, in 1912. With a pro-
tected bay, overland transportation routes connecting it to the Balkan 
centers (and, in time, also to the imperial Ottoman centers), and a fertile 
rural region rich in quarries, Salonica retained its prestigious status from 
ancient times and up to the modern era. During the Ottoman period, it 
was a bustling city of handcrafts and trade, with local handcrafts flour-
ishing alongside international imports and exports via the Mediterra-
nean Sea. Salonica was prominent in textile manufacture: coats for the 
janissaries and large towels for the hammams (baths) were manufactured 
there. Quarries in the immediate environs of Salonica made the manu-
facture of jewelry and production of silver utensils possible, as well as 
the production of gunpowder. Wheat, tobacco, wool, cotton, and wood 
were sent to Istanbul, Egypt, the Mediterranean islands, and the ports of 
Europe. Goods transported overland included coffee and rice, which came 
from Egypt; soap, flax, and citrus fruit, which came from the Aegean 
Islands; slaves and hides from North Africa; and tailored textile products 
from Europe.79

From a religious, ethnic, linguistic, and socioeconomic standpoint, 
Salonica was a heterogeneous city. This description applies to almost every 
other Ottoman urban center, but it seems that Salonica was character-
ized by being especially vibrant and colorful. In Salonica, the three Abra-
hamic faiths converged. Salonica was an important Muslim city. The qadi 
of Salonica was one of the nine senior qadis in the Ottoman Empire; 
only those of Istanbul, Mecca and Medina, Bursa, Edirne, Damascus, 
and Cairo preceded him in importance. Yet despite the city’s clear Mus-
lim identity, Jews composed the largest ethnic group from the beginning 
of the sixteenth century and formed the majority of the population, ac-
cording to census counts.80 The local rabbis were famous throughout the 
Balkans, to the extent that Salonica was called “Jerusalem of the Balkans.” 
The city had also been a Christian metropolis since the fourth century and 
was subordinate to the Greek Patriarch, initially in Constantinople and 
later in Istanbul. Alongside the Orthodox Christians, who were affiliated 
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with the eastern church, Salonica had a large presence of Catholic traders 
who came from western Europe.

In Salonica, religious and ethnic boundaries were often blurred. The 
local Gypsies exemplify this situation. Both Christian and Muslim Gyp-
sies resided in the city, and despite the religious divide between the two 
groups, their similar lifestyles led others to consider them one community 
(both socially marginalized and highly stigmatized). The Gypsies are an 
especially clear example of blurred religious-ethnic boundaries, but not 
the only one. The Albanian community was also heterogeneous, composed 
of Muslims and Christians. Yet like the Gypsies, the various Albanians 
were regarded as a single ethnic group, perhaps because of what appeared 
to be a common lifestyle of banditry.81

As Mark Mazower’s book Salonica, City of Ghosts has shown, Ottoman 
Salonica never existed “for” any one particular group; instead, the various 
parts of the city coexisted in continuous tension—but also in continuous 
synergy.82 (Victoria Hislop has offered a literary approach to the multi-
cultural city’s terminal moments in the twentieth century in her novel The 
Thread.)83 Against this colorful background, given the coexistence and 
somewhat blurred boundaries of various groups, Salonica was an espe-
cially fertile location for the transfer of knowledge and technology. Its 
geographical location and sociocultural characteristics provided a climate 
that encouraged such contacts. Moreover, as a port city, Salonica experi-
enced constant movement of people bearing books, manuscripts, instru-
ments, and ideas.

The biography of Shlomo ben Yaʿ akov Almoli reflects the spirit of the 
era and the place, and testifies how one group of intermediaries, the Jews 
of Salonica, were well rooted in various cultural worlds. Almoli, who 
earned his living as a physician, was born before 1485, apparently in Spain 
or, perhaps, already in Ottoman Salonica, where he published his popular 
treatise on the interpretation of dreams. The treatise was copied by hand 
many times and also printed in many editions up through the twentieth 
century; it was even translated into Yiddish, Persian-Hebrew, and En-
glish. From 1516, Almoli lived in Istanbul, where he was a member of one 
of the rabbinical courts. He died sometime after 1542.

Orphaned at a young age and unable to afford a private teacher, not 
even for Talmud (a point he complained about quite often in his essays), 
Almoli was self-educated. He also protested that books were expensive, 
were repetitious, and did not offer new knowledge or refreshing insights.

Unable to attract students and make a living as a teacher, Almoli labored 
on an ambitious project that never materialized in full: an encyclopedia of 
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all the knowledge that an educated Jew should possess. Although he failed 
to complete this project, we have access to an abstract he prepared. This 
essay and his book on the interpretation of dreams present the profile of a 
polymath: breadth of knowledge; an understanding of learning as a broad, 
comprehensive process; and interests in different areas of Jewish knowl-
edge as well as general humanist fields. Almoli incorporated numerous 
sources, including the Bible, the Bavli Talmud, Sephardic interpretations 
of the Talmud, Kabbalah, Jewish philosophy, Muslim philosophers (such 
as eleventh-century Ibn Sīnā and twelfth-century Al-Ghazzālī), in addi-
tion to Socrates, Plato, and Aristotle.

This broad approach to knowledge—combining various fields and dif-
ferent cultural worlds (Spain and the Ottoman Empire), the use of clas-
sical sources, and the rejection of magic and wizardry—justifies viewing 
Almoli as a Jewish polymath during the heart of the Ottoman Empire.84 
Such a broad intellectual profile perhaps appears unrealistic to modern 
readers, yet instances like these did occur. Almoli’s biography is a fairly 
typical intellectual profile of an early modern Ottoman Jew, a hybrid of 
various worlds.

Numerous other polymaths like Almoli existed in the Ottoman sphere.  
Some were formally within Ottoman domains, as was Ilyās ibn Ibrāhīm 
al-Yahūdī al-Ishbānī (the Arabic appellation of Eliyahu ben Avraham), 
another Spanish-Ottoman Jewish physician. He wrote a treatise on the 
bubonic plague in Arabic and dedicated it to Selim I (reigned 1512–1520). 
The contents present knowledge and methods prevalent in both the Chris-
tian and Muslim cultures. Ilyās/Eliyahu studied medicine with his Jewish 
family in Iberia, practiced side by side with Spanish Christian colleagues, 
worked as a doctor in Naples after his expulsion from Iberia in 1492, and 
then settled in the Ottoman Empire, where he presented himself to the 
Ottoman Turkish elite by way of a scientific treatise in Arabic. In his 
treatise, Eliyahu ben Avraham quotes openly from authorities of differ-
ent cultures, intentionally presents different or even contradictory posi-
tions regarding the bubonic plague, and relates himself to various medical 
trends and practices, showing no favoritism for any particular school of 
thought.85

Almoli resembles Eliyahu ben Avraham in his engagements with differ-
ent cultural and scientific sources. However, his social standing is of inter-
est. Unlike other elite figures, Almoli was not necessarily a well-known 
figure in his time, demonstrating that engagement in such heterogeneous  
scientific sources, and transfer of ideas from different cultural worlds, oc-
curred widely, and not just among the most privileged elite.
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This spread of hybridization within Salonica’s Jewish community made 
these Jews agents of transmission and integration of knowledge in the 
Ottoman Empire. In sixteenth-century cosmopolitan Salonica, refugees 
expelled from Spain and Portugal met up with the local community. They 
were joined by Jews from Italy, some of whom were originally from Iberia; 
physicians and philosophers among this latter group read Latin. The Jews 
of Salonica mediated between the different cultural worlds like a link con-
necting two distinct intellectual and social networks, Ottoman and Euro-
pean. Jews were both a source of friction between the cultures and reli-
gions and a mediating factor forming a bridge between them. As part of 
both the Ottoman and the European network, they earned the trust of 
both. Contact and the dissemination of ideas were made possible on the 
basis of this trust. In Salonica, they translated European treatises of inter-
est to astronomers from Latin to Hebrew. They took these treatises with 
them to Istanbul when they went there to trade or to carry out their ac-
tivities in the Jewish community and on its behalf.86

Of course, Salonica was not the only place such an Ottoman-Jewish 
enterprise could happen—either in the Ottoman Empire or outside it. 
Jewish actors in scientific exchanges across the Mediterranean were not 
necessarily formal Ottoman subjects but were nevertheless important 
members of Ottoman social and cultural networks. Take Moses Galeano 
of Crete, which at his time (late fifteenth and early sixteenth centuries) 
was under Venetian rule. (Only in 1699 did the Ottomans conquer this 
Mediterranean island.) He was a physician and a scholar of astronomy 
who wrote in Hebrew and Arabic. Galeano’s writings reveal his famil-
iarity with medieval Islamic astronomers, such as the fourteenth-century 
Damascene Ibn al-Shāṭir, whose theories strongly resemble portions 
of Copernicus’s work. Galeano also knew Latin. He spent time in the 
Veneto, Italy, around 1500, and was in direct contact with Christian intel-
lectuals. Copernicus was in Padua at that time, and although it is impos-
sible to prove they were in direct contact, Galeano was in contact with 
other European astronomers. He also spent considerable time in Istanbul 
and had ties with the court of the Ottoman sultan Bayezit II. He was part 
of a network of Jewish scholars who were conduits in selling and transfer-
ring texts between Crete, Istanbul, and Italy. Altogether, circumstantial 
evidence suggests he was an intermediary link between medieval Arabic 
and early modern Ottoman Islamic astronomy and Renaissance Europe.87

Salonica, while not the only place such things could happen, was none-
theless an enduring one. Even in the Hamidian period (marked by Sultan 
Abdülhamid II’s reign), toward the end of the nineteenth century, Salonica 
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was still a meeting place of ideas and people. Again, the Jewish community 
played an important role. Of particular note in this context was the com-
munity of Jewish origin, the Dönme, which was born from a critical event 
in Jewish history: the movement of Shabbatai Tzvi in the seventeenth cen-
tury and the phenomenon of converted Jews thereafter. The Dönme com-
munity developed a unique identity and religion that were neither exactly 
Jewish nor quite Muslim. Different social systems—including intra-
communal marriage and independent institutions, such as mosques and 
cemeteries—isolated the community from both the Muslim majority and 
the Jewish minority. One especially important institution in forming the 
group’s identity was the Dönme’s communal education system.

During the Hamidian period, the Dönme established new schools 
that emphasized progressive values, enlightenment, and excellence. The 
dress code combined items of apparel from Europe (trousers, neckties, 
jackets) with the fez hat that Mahmud II had introduced to replace the 
traditional head covering, the turban. The students—male and female—
studied foreign languages (French and German), sciences, and account-
ing. The pedagogic methods were innovative for that period in the Otto-
man Empire: students sat on chairs at a table rather than on the floor, 
as was customary in traditional schools, and the Ottoman language was 
studied with the help of punctuation and vowelization marks to facilitate 
reading. In addition to classroom study, students participated in physical 
education and sports. The schools were a reflection of the international 
business community, which sought to train members of the next genera-
tion to become, in body and soul, what they perceived to be modern busi-
ness people: educated, independent, and aware of their self-worth.

The community’s schools were intended mainly to serve the commu-
nity, but their worldview was the complete opposite of isolationism: the 
goal was meaningful integration in the Ottoman realm. Graduates were 
assimilated into the imperial systems of commerce and administration, 
and helped create a required cadre of Ottoman nationals of a new type. 
Other schools in Salonica and throughout the empire regarded the Dönme 
schools as a model for emulation, and three different sultans (Murad V, 
Abdülhamid II, and Mehmed V Reşad) awarded medals of excellence to 
the Dönme in recognition of their contribution.

The Dönme schools accepted outside students, allowing their impact 
to reach well beyond the immediate community. One such pupil was Mu-
stafa Kemal—in time, Atatürk. The previous chapter discussed his Salo-
nica education to highlight the parallel existence of different kinds of edu-
cational institutions in the latter days of the Ottoman period. Here we 
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refer to another aspect of Mustafa Kemal’s basic education: his prepara-
tory school was Şemsi Efendi, the first modern school of the Dönme 
community.

This first school was named after its founder, “the Enlightener,” which 
later acquired symbolic significance. At the beginning of the republic, 
Şemsi Efendi was described (by Atatürk as well) as one of the positive 
forces working to liberate society from the constraints of religion and 
move it along the path of secularity.

The basis for this modernity, enlightenment, and progress was Islam 
as a belief and a legal system. The curriculum at Şemsi Efendi, as in other 
Dönme institutions that followed it, emphasized Islamic faith and morals 
as a foundation for the identity and success of its students in a modern, 
technological, and competitive Ottoman world. Islam was perceived as 
the foundation for a strong work ethic, accuracy, reliability, loyalty, and 
commitment to family, community, and society—all essential qualities 
(in the Dönme worldview) of a productive, progressive life.88 In this way, 
the community that had turned its back on Judaism integrated a modern, 
Western, and cosmopolitan identity with Islam and became a model to 
emulate for the majority Muslim community.

The Passage of Travelers and  
Knowledge to and from the Empire

The physical and practical aspects of journeys (as opposed to the sym-
bolic ones) formed the basis of travel of knowledge. Travelers journeyed 
from place to place, carrying with them texts, techniques, instruments, 
and ideas. They made the acquaintance of locals, befriended them, taught 
them, and learned from them. The process was both conscious and 
unconscious.

In terms of numbers, Europeans were the largest group of travelers to 
the Ottoman Empire. Some continued on to the Far East, while others 
returned to Europe. From the sixteenth century on, travel for the purpose 
of learning was especially noticeable. Travel was a scientific project that 
was meticulously prepared in advance. Its goals included meteorologi-
cal and astronomical observation, precise recording of dimensions and 
weights, archeological and architectural surveying, gathering of manu-
scripts, and learning of languages. In their travels and correspondence 
regarding their travels, European scientists formed the “Republic of Let-
ters”: a social-intellectual network of educated Europeans who met in 
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person or on paper. This scientific-social activity began in the capitals of 
Europe but spread to the Mediterranean and also included the Ottoman 
Middle East.89

The journeys of education and the meetings they made possible with 
locals and other intellectuals created a liminal zone, an intercultural space 
where cooperation existed among people who in their usual life circum-
stances would not have mixed. In this special situation, they met and 
became acquainted by virtue of their human commonality. Knowledge 
in all its forms was an expensive and valued commodity to the extent 
that it provided the local “vendors” in the Middle East, including the 
non-Christians among them, an entrée into the prestigious realms of the 
European-Christian social network.90

Aleppo of the eighteenth century, which provided an example of Otto-
man literacy at the beginning of this chapter, is also a case in point show-
ing how the Republic of Letters existed in the Levant and enabled broad 
and comprehensive intercultural migration. At that time a series of visitors 
from various European nations made their way to Aleppo, among them 
English, Scottish, Dutch, French, and Germans. They met among them-
selves and with the city’s Ottoman elite (including prominent religious 
figures, the governor, and so on). They discussed their fields of interest, 
gathered information, collected manuscripts, and learned about the city’s 
history and natural resources. An example of their work is The Natural His-
tory of Aleppo, written by Alexander Russell (1715–ca. 1768) and edited in 
a second edition with an addendum by his young half-brother, Patrick. 
The book goes into great detail describing the city and its surroundings, 
flora, fauna, mineral deposits, climate, and natural phenomena, such as 
earthquakes and epidemics, as well as the city’s Ottoman-Syrian insti-
tutions and lifestyles. Those who left Aleppo and returned to Europe, 
or continued on their journeys throughout the empire and Asia as far as 
India, maintained close contact with friends and colleagues by means of 
extensive correspondence.91

Like Muslim travelers in the framework of ṭalab al-ʿIlm, the phenome-
non of European travelers in the empire included people of varied social 
backgrounds traveling for a variety of purposes—sometimes for various 
purposes at once (either integrated with each other or in conflict), and even 
for changing purposes over the course of the journey. The search of knowl-
edge was only one of several objectives. The travel of pilgrims or missionar-
ies was completely different from travel for the purpose of learning. Others 
engaged in pleasure or business trips. Among the travelers were diplomats, 
adventurers, pilgrims, missionaries, traders, mercenaries, felons, natural-
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ists, hostages, and slaves. Some of them swung through the empire quickly, 
but others remained for long periods and integrated into local life.92

İbrahim Müteferrika exemplifies integration into the Ottoman system: 
a Transylvanian convert to Islam who adopted a Turkish identity, he be-
came an important Ottoman official. Mentioned earlier for his printing 
press, his biography matters here because others like him arrived in the 
Ottoman Empire or were brought in by force (as slaves or prisoners) and 
became an inseparable part of Ottoman society, even of its elite.

Women were a special kind of traveler.93 Women who traveled shared 
some similarities with male travelers, but they were also vastly different—
for example, in their sources of information: women were able to mix with 
local women and exchanged completely different information, based on 
other sources, than that exchanged by men.

Lady Mary Wortley Montagu (1689–1762), wife of the English ambas-
sador to the court of Ahmet III, was one of many female agents of the 
transfer of knowledge between the Ottoman Empire and Europe. Wort-
ley Montagu was known for her literary activities in England as well as 
for the campaign she led in the popular press, among the members of the 
Royal College of Physicians, and at the royal court in favor of widespread 
inoculation against smallpox—a most dangerous and contagious disease. 
Her brother had died of it in childhood, and she too contracted it. Despite 
her recovery, her face was disfigured, and her unsightliness (in her eyes, at 
least) led her to seek a cure.

On her travels, Wortley Montagu established contacts with local 
women, residents of the harem elite as well as the popular healers. In 
Edirne, she met “old ladies” who specialized in a unique procedure that 
impressed her very much. As part of the coming-of-age ceremony for local 
Muslim youths, these women inoculated them against smallpox. (Mon-
tagu’s account aside, no direct evidence exists of these young men being 
inoculated.) She describes witnessing variolation: taking material from the 
blister of a sick person and purposely inoculating a healthy individual. She 
described how popular healers nicked four or five capillaries on a youth’s 
arms, chests, and foreheads and infected the scratches with pus taken 
from the smallpox sores of patients. The boys did, indeed, get ill after the 
treatment and suffered from high temperatures for a few days, but they 
recovered and never again contracted smallpox. The treatment was espe-
cially popular in the fall months, when it was festively celebrated. Wortley 
Montagu was so impressed that she had her own son inoculated before she 
began her publicized campaign to introduce inoculation into England.94

The inoculations that Wortley Montagu witnessed in Edirne (which 
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was also performed in other areas around the Ottoman world)95 were per-
formed by infecting people with the disease itself, which was efficient but 
very dangerous. Many complications were possible and could even lead to 
death. With such a contagious disease, every inoculation poses a risk to 
the community. The method finally adopted worldwide was, indeed, dif-
ferent, resulting from the work of Englishman Edward Jenner (1749–1823) 
and based on cowpox, not smallpox. After carrying out observations at 
English farms, Jenner, who was a country doctor, concluded that people 
who were infected with cowpox were less seriously ill than those who 
contracted smallpox—and also developed immunity to the more serious 
disease. Of course, Wortley Montagu did not yet know of Jenner’s work, 
but her campaign to introduce mass immunization against the illness ap-
parently aided Jenner’s later acceptance in England. The story of smallpox 
inoculations illustrates the movement of knowledge across space but also 
across social circles: a popular custom in the Ottoman Empire was dis-
cussed in “high-level” learned scientific circles;96 in the Ottoman Empire 
it was a practice among women, and the agent of knowledge who had pro-
moted the migration of this specific knowledge was a woman, whereas in 
England it was mainly men who discussed it.

European travelers were agents who entered the empire. Ottoman 
travelers were agents who left the empire and, like their European peers, 
took an interest in foreign worlds and documented their curiosity, their 
difference and foreignness, and their imagination. Their numbers were 
small compared to the European travelers, but they still were part of a 
phenomenon that was more common than supposed. Like their Euro-
pean counterparts, the Ottoman travelers came from socially diverse 
backgrounds. They belonged to different religious communities, and were 
motivated by different reasons and circumstances to leave the Muslim 
empire. From their essays, it is possible to learn of their broad knowledge 
of Europe, their deep understanding of European societies and cultures, 
and their ability and willingness to conduct a dialogue with Europe while 
being cognizant of both their similarities and differences.97

The tireless seventeenth-century Ottoman traveler Evliya Çelebi is an 
obvious example. He joined the entourage of Ottoman governors, serving 
as their escort on missions throughout the empire and beyond, reaching as 
far as Vienna. He is an especially well-known example, among other rea-
sons, thanks to his long and detailed travelogue, the Seyahatname (Book of 
travel). He stood out for his breadth of knowledge, interest in new places 
and people, and thirst for travel. In many respects, he was quite unusual. 
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His account, however, describes prevailing conceptions and attitudes in 
Ottoman society, what Robert Dankoff terms “Ottoman mentality.”98

There were, however, other sorts of Ottoman travelers who formed 
the Ottoman mentality in a different way. Among these were the early 
modern Cairene “middle class” that Nelly Hanna resurrected from obliv-
ion (we were not aware they consumed so many written manuscripts and 
documents, and produced so much, until her research); the eighteenth-
century networks, especially widespread, of Armenian merchants who 
connected the capitals of Europe, Istanbul, Anatolia, the Caucasus, and 
Iran;99 and the cosmopolitan networks of Dönme merchants around the 
turn of the twentieth century.100

Yet another context of travel and movement of ideas was diplomacy, 
and here too intellectual activity probably had not been the main motiva-
tion. Professional, career diplomats, ad hoc ambassadors, translators, and 
unofficial people who were sent on diplomatic missions negotiated the dif-
ferent cultural worlds they traveled. This varied group of people was inter-
ested in Europe and kept records, transmitting knowledge to the empire 
and translating it into concepts of the Ottoman world.101

The Ottoman mentality was the product of numerous individuals, even 
if the extent of their travels was modest, their intellectual horizons not 
that broad, or their standing below that of the imperial Ottoman elite. 
They may not have been intellectuals in the sense of being professional 
scholars oriented toward learning. Their worldview could have been prag-
matic and practical rather than idealistic or theoretical. But the juxtaposi-
tion of all this human energy created conduits for movement of knowl-
edge to, from, and within the Ottoman Empire.
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State in Science
On Empire, Power, Infrastructures, and Finance

The previous chapters depicted the world
of curious Ottoman scholars—their families, communities, and social in-
stitutions—and how these affected the contents and directions of Otto-
man scientific activity. Now we add an additional protagonist to the equa-
tion: the state and its distinct approach to planning and administration, 
science and technology included. This brings to mind Michel Foucault’s 
term governmentality in the context of the rise of the idea of the modern 
state which governs at every level, not just the administrative or political. 
The techniques of control that are part of the art of government expand, 
and include, for Foucault, also organizing knowledge, science, and tech-
nology.1 While it is helpful to think of techniques and procedures that 
were designed to govern the conduct of individuals and groups in science, 
the term is also problematic in the Ottoman context. Foucault identified 
a process in only one direction—namely, state apparatus coercing from 
above—whereas the Ottoman scientific experience should be understood 
as interaction between multiple actors around state apparatus.

This chapter demonstrates that the involvement of the Ottoman au-
thorities (in both their private and official capacities) was extensive and 
significant. In discussing the state in science, I am referring to sultans, 
viziers, paşas, eunuchs, other court officials, and powerful women at the 
court. These people formed the ruling institutions of the Ottoman Em-
pire and ran the machinery of the state. My concern is not so much the 
intellectual atmosphere, but bringing to the forefront dynamics of power 
relations and patterns of funding for scientific activities.

State involvement is best revealed in the patronage system linking 
scholars with members of the elite. This system institutionalized pref-
erence for specific scholars and certain fields of activity. Via patronage, 
members of the elite could bring their influence, sometimes indirectly, to 
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bear on scientific and technological ventures, and the direction of their 
development.

Another aspect of state involvement in Ottoman scientific experience 
is transportation and communication infrastructures. Such large projects 
were always executed under the wings of the Ottoman state.

The Patron and the Scholar: 
Intisap and Waqf/Vakıf

Sonja Brentjes has shown that Islamic courtly patronage for the ancient 
sciences (her focus was mainly mathematics and medicine) continued in 
the Arab and Persianate postclassical worlds.2 Building on that, I add here 
the Ottoman case, which Brentjes did not explore in depth.

The Ottoman elite patronized science as a body of knowledge and those 
who engaged with science as a social practice, establishing endowments 
on their behalf, organizing and financing scientific activity, and offering 
the physical sites for scientific activity—including palaces, medreses, or the 
scholars’ private homes.

Patron-protégé relationships (intisap) were characterized by depen-
dence and loyalty, and revolved around benefit, gratitude, and obligation.3 
These were personal relationships, often close, even intimate, with inher-
ently unequal power and status among the partners. The patron was com-
mitted to helping his protégé and promoting his interests through support 
of the latter’s work and livelihood, and the protégé, on his part, compen-
sated the patron with his services and helped in promoting the patron’s 
interests. Protégés were trustworthy and loyal providers of services to their 
patrons. Patrons supported their protégés financially and politically, while 
the latter in turn helped their patrons advance their own political and 
financial status; and indeed, as patrons’ power grew, so did their capacity 
to promote their protégés and offer them economic and physical security. 
This social arrangement featured a constant exchange of goods and ser-
vices. Patrons and protégés related to one another in a tangled network of 
lateral relations combined with hierarchy and power.

Muslim households could also be quite varied. They could (or could 
not) rely on familial ties. The social group could (or could not) also be 
a residential unit. Many of those involved were men, but women par-
ticipated in such relationships as well. Active and influential female 
patrons supported both male and female protégés; female protégés acted 
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under both male and female patronage. Ambitious rulers and governors, 
senior administrative officials, and women from the elite all functioned as 
patrons. Patronage could be taken up by individuals, families, royal courts, 
or institutions.

These multibranched relationships formed the basic social and political 
units that composed premodern Muslim societies. This political and eco-
nomic pattern was particularly widespread in the Ottoman Empire, where 
belonging to these networks was a significant component of individual 
identity in the organizational patterns of social activity and the political 
power structure.4 The connection between protégé and patron was not 
legally contractual but was binding. Both parties could negotiate their 
standing. It was even possible to dissolve the connection and move on to 
a different one, or even to maintain several complementary relationships. 
However, the fundamental need to participate in such a relationship for 
motives of social profit, funding, and cultural immersion always existed.5

Patronage was expressed in various forms: stipends as a kind of salary 
to enable scientists and artists to set aside time for their activities; ceremo-
nial awards of symbolic items; collections of artifacts or existing learned 
treatises; orders to produce specified new artifacts; and allocation of space 
for scholars and craftsmen to work in and produce within the palace, 
court, or an endowed institution. Patrons were able to direct and influ-
ence scientific activity in these ways.

Patronage in art, architecture, and the sciences had been very common 
in Muslim societies since the beginning of the early Middle Ages. An 
elaborate terminology evolved in Arabic to denote the different types of 
ties, benefits, and services that formed the different layers of patronage. 
The social practice of patronage became more elaborate over time, with a 
growing variety of patrons and protégés. From the late medieval period—
that is, the Ayyubids and since—this included scholars, among several 
groups of civilians, in contrast to the earlier period, which was character-
ized by a more military type of patronage.6

In the Islamic world, as elsewhere, patronage was always a significant 
force in the development of science and art. With regard to the Ottoman 
world, we currently know more about the artists and artisans who were 
attached to well-known patrons than about the scholars who were pursu-
ing science. However, the evidence allows us to assume that the modus 
operandi was similar.

Patronage of art and science was based on respect for the skills and 
knowledge of the artisans and scholars, and for the products of their 
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labors. Behind the great moments in art and science we can find many 
instances of incentives offered by prominent patrons who demanded ex-
cellence. This demand and the need to always stand out from the rest en-
couraged competition and, at times, even bitter rivalry.7

This brutal competition for recognition and livelihood meant that 
scholars and artists had to excel in their vocation to reap the fruits of ac-
ceptance for themselves and their profession. Competition and jealousy 
between artists in the imperial court—including suspicion of each other’s 
innovations, ultimately escalating to murder—formed the basis for the 
plot of Orhan Pamuk’s Benim Adım Kırımızı (My name is Red).8 The elite 
sponsors, on their part, enjoyed the prestige they acquired from patron-
izing the arts and sciences: it was important for building their status and 
power. They had much to gain from being associated with great scientific 
work. The more renowned a court became for its wealth, power, and re-
finement, the more artists and scientists it attracted, including those of 
the highest caliber.9

The rulers were the most influential patrons, and their tastes were a 
model for emulation that filtered down and penetrated society through-
out the country. Gülru Necipoğlu showed how Ottoman identity changed 
during the period of Süleyman I and became more introverted; the change 
was demonstrated in art and architecture and the artifacts produced by 
the imperial workshops of the capital, the agents for transmitting the new 
fashion to the broader Ottoman elite and the provinces.10

Rulers, however, were far from being the only patrons of scientific 
work. As Emine Fetvacı has shown with relation to history writing and 
book making,11 the bureaucratic class was also active and effective in ex-
panding its patronage to scholars. In the Ottoman case, it seems, an espe-
cially wider array of individuals were able to insert themselves into the 
social practice of patronage, and in a very visible way.

The patronage system was one of the key factors in setting standards 
for excellence in the context of scientific work; this perception shaped the 
expectations of patronage in return. Excellence in the Ottoman scientific 
context combined conscious alignment with existing traditions and aspi-
rations of renewal. This is what Marshall Hodgson termed “conservative 
florescence.” In the early modern Islamic world, old traditions were fused 
and recast. There were major modifications, but usually within established 
lines.12

Indeed, totally new channels of creative activity had lower chances of 
securing the social recognition and financial backing of a patron. Patrons 



130

science among the ottomans

looked for the legitimacy acquired from an association with accepted heri-
tage. Consequently, many scholars adapted themselves, maybe even un-
consciously, to such expectations.

As in our modern world, economic policies of research have direct im-
pact on the quantity and quality of results. Patronage is the premodern 
version of modern governmental funding of research, and according to 
supporters of the free market, it is not necessarily a wise policy, for either 
science or the economy. Terence Kealey, a British biochemist, is one of the 
clearer (and more provocative) voices on this issue. In his book The Eco-
nomic Laws of Scientific Research (1996), he challenged the Baconian model 
of scientific and technological advance. It was Francis Bacon (d. 1626) 
who first proposed the “linear” model of technological advance, according 
to which governments fund academic research, which yields pure science, 
which underpins applied science or technology—all of which contribute 
to economic growth. In his alternative model, inspired by Adam Smith 
(d. 1790), Kealey suggests governments should allow laissez-faire mecha-
nisms to drive results further. He claims that private funding of research 
within universities and the development of de facto universities (R&D de-
partments) within industry breed positive competition that fosters sci-
ence and technology, and increases countries’ rates of economic growth.13

In 2008, Kealey returned to his thesis that entrepreneurs create a better 
research environment, but this time from a Darwinian perspective. In Sex, 
Science and Profits he emphasizes mistakes, good and bad luck, demands 
and necessities—rather than comfortably planned experiments—as the 
important engines of scientific and technological advances. As in Charles 
Darwin’s theory of evolution, so in science and technology: the inven-
tions, institutions, and products that best function in their environment 
will outcompete the others. If natural selection is not allowed to take place 
in science and technology, redundant, biased, and even false knowledge 
and skills will survive and reproduce. In other words, external factors such 
as governmental funding actually obstruct scientific progress.14

This is not the place to discuss the questionable moral dimensions 
of Kealey’s model.15 However, it is appropriate to consider his observa-
tion regarding the consequences of the dependence of academic science. 
Kealey argues that governmental hold of universities results in tyranny, 
curtailing researchers’ freedom. Kealey refers to political pressures, but 
mostly he discusses how governments guide academic science and tech-
nology in specific directions, preventing evolution and development in 
others (which may be more relevant to the private sector and economic 
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growth). Furthermore, in the current academic-economic system, scien-
tists tend to work for recognition rather than the advancement of science.

In Kealey’s analysis there are clues to understanding the characteristics 
of scientific output within the Ottoman patronage system, which com-
pensated scholars who excelled in what Marshall Hodgson refers to as the 
“culmination,” “delicacy,” “complexity,” and “subtlety” of the preexisting 
culture.16 My own understanding of the process gives more value to ex-
periments with new ideas, techniques, and social structures of scientific 
experience. Patrons changed; new patrons entered the system; new abili-
ties and machines were acquired; and all that shifted the Ottoman scien-
tific experience in ways that were not necessarily aligned with what had 
gone before. Social recognition and funding were also available to those 
who challenged accepted knowledge. Yet social patronage as the basic 
structure of scientific experience directed such activities to venues of con-
tinuation of the past that did not totally break with it.

The patron-protégé relationship not only was a financing factor and a 
means of social organization but also provided a physical location for ac-
tivity. One important site was the medreses, and in this context we must 
address the waqf/vakıf institution as a system that funded and managed 
schools. Amy Singer’s studies reveal a great deal of Ottoman society’s 
charitable work, including the expansion of its formal activity through 
endowed institutions.17 The belief that allocation of one’s property for 
public benefit is a religious act of charity that brings man closer to his 
god developed in the early Muslim centuries. By the Ottoman era, waqfs/
vakıfs were common and took care of a wide range of communal services. 
In fact, the endowment became the principal tool of social charity. At the 
same time, these endowments honored the names and memory of gener-
ous donors and strengthened mutual commitment between the elite and 
the common ranks. One of the appropriate goals of the waqfs/vakıfs was 
occupation with knowledge and the people who involved themselves with 
knowledge.

According to Avner Ben-Zaken,18 the waqf/vakıf system explains how 
science flourished in the early centuries of the Ottoman Empire and how 
its importance dwindled in the empire’s latter centuries. Ben-Zaken sug-
gests examining scientific activity in the Ottoman Empire as socioeco-
nomic activity and not specifically as a cultural or intellectual product. He 
points to political, social, and economic structures that enable (or prevent) 
private and institutional scientific investigation in Muslim society. Ac-
cording to his thesis, the centralist structure of the Ottoman Empire en-
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abled reinforcement of its control, and thus the empire could accumulate 
vast economic surpluses. These extra funds could be directed to support a 
wide range of significant intellectual activities.

This ability of centralized government and economic surpluses to 
finance the waqfs/vakıfs in general and the medreses in particular changed 
around the year 1700. During the seventeenth and eighteenth centuries, 
the empire suffered economic crises, and the political structure began a 
process of decentralization. Ben-Zaken notes two processes that nega-
tively influenced scientific activity. The first was that local rulers became 
stronger as the empire’s central authority weakened. For the first time, 
local rulers enjoyed the right to tax villagers in their provinces in return 
for an advance payment of a fixed land tax to Istanbul (the iltizam sys-
tem). However, they were allowed to tax only a defined region, which was 
small compared to the entire empire, and their power to enforce the taxes 
was relatively limited. For both these reasons, they did not have significant 
surpluses that might have been directed to scientific activity. The second 
process was the rise of an agriculture-dependent market. The budget of 
the waqfs/vakıfs came largely from agriculture, but they could no longer 
cope with competitive forces in the market and their financial strength 
weakened. Waqf/vakıf administrators took steps to manage their finances 
more circumspectly in order to survive, and this necessarily reduced the 
medreses’ activity.

Medicine under Patronage

Medicine was one of the fields in which the choices of the elite highly in-
fluenced scholarly activity. The Ottomans inherited from previous Mus-
lim periods an Arab-Muslim medical tradition that viewed Galen’s hu-
moral medicine as the most learned and scientific of the time. The other 
medical theories and practices that existed in the Ottoman world (folk 
medicine and religious medicine) were just as popular among the elite 
as they were in other social segments. However, only physicians writing 
and treating within the Galenic framework as interpreted by generations 
of Muslims were supported by patrons. Indeed, the only medical institu-
tions supported by the elite were hospitals that implemented Ottoman 
humoralism. Within this medical theory, the elite patronized new trea-
tises, innovative ideas, and novel technologies.

One example of the influence of the patronage-protégé dynamic in the 
changing directions of science is the relationship between Sultan Mehmet 
IV and his personal physician and friend, Ibn Sallūm. The latter is re-
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nowned for authoring a medical encyclopedia by the name Ghāyat al-itqān 
fī tadbīr badan al-insān. The previous chapter discussed this treatise as an 
example of the tortuous translation and cultural assimilation route from 
Latin to Arabic and Ottoman Turkish and then to Persian. Here we em-
phasize the patronage of the sultan as an important factor in the accep-
tance and circulation of this treatise.

Ibn Sallūm was born in Aleppo in Syria, where he studied medicine 
and rose to become the local head physician. Later he emigrated to the 
capital, Istanbul, where he also attained fame due to his professional 
medical skills and social graces: the sources describe him as a pleasant-
tempered man, an interesting conversationalist, an engaging storyteller 
with a fine singing voice. All these qualities brought him to the atten-
tion of the ruler, who assigned him to his court. Ibn Sallūm excelled at 
the sultan’s court as well, again because of his combination of professional 
and social skills. His reward was appointment as the imperial chief physi-
cian. In this protective environment, he wrote a treatise that combined 
traditional structure and medical knowledge common in learned Ottoman 
medicine with new knowledge about chemical medicine from sixteenth- 
and early seventeenth-century Europe. Ibn Sallūm used chemical meth-
ods to prepare medications; moreover, in his prescriptions, he included 
medicinal materials from America.

Ibn Sallūm’s innovation is limited. Some of the prescriptions were 
copied from treatises written in central Europe. He prided himself on 
including new medical knowledge, but in fact his medical outlook re-
mained Gallenic-Ottoman. Ibn Sallūm adopted a few techniques from 
chemical medicine but rejected that paradigm’s more fundamental prin-
ciples, including its perceptions of the human body and how it functions. 
Yet innovation (even if it was combined with a familiar medical tradition) 
was exactly what brought Ibn Sallūm prestige and fame. The sultan, to 
whom Ibn Sallūm dedicated his treatise, was impressed. Mehmet IV re-
warded the physician with a ceremonial robe to express his satisfaction, 
esteem, and benevolence.19 Such an award of a splendid item of clothing 
at an official ceremony before an audience was a common practice in pre-
modern Muslim society (as in other parts of the world). It was a means of 
showing preference for a noted personality and showering him with gifts 
and acclaim.20

Ottoman medical theory did not experience a turning point in the 
seventeenth century, but the clinical reality began to change during the 
eighteenth century, and a major theoretical shift occurred in the nine-
teenth century as the Ottomans moved from Ottoman humoral medicine 
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to European medicine. The change was brought about under the aegis 
of the Ottoman imperial court and elite. Hospitals erected in the mid-
nineteenth century in Istanbul demonstrated the decision of the Ottoman 
elite to promote medicine of a new kind. In 1845, Valide Sultan Bezmiâlem 
(d. 1853), the mother of Abdülmecid I (reigned 1839–1856), constructed a 
hospital and mosque in the capital’s center.

Bezmiâlem’s enterprise was firmly anchored in the Ottoman patron-
age tradition. Several outstanding women in the imperial family preceded 
her in building hospitals as charitable institutions and located them in the 
most important city centers of the empire, like the capital in Istanbul or 
Mecca, Islam’s holy city. The structure and administration of the hospital 
also resembled Ottoman hospital tradition. The endowment deed speci-
fied that the hospital would offer free medical services for foreigners and 
the poor among the city’ s Muslim community.

Under the traditional cloak, however, the content of Bezmiâlem’s in-
stitution was new. It implemented European medicine of the nineteenth 
century and not the Greek humoral medicine in its Ottoman form, as was 
practiced in all previous Ottoman hospitals. More so than in the past, 
the hospital was subject to the continuous supervision of the central bu-
reaucracy, in accordance with the Tanzimat spirit that sought to enforce 
centralized organization on state institutions. Moreover, the professional 
team at the hospital consisted of graduates of European institutions or 
new local institutions run in the European spirit.

Bezmiâlem’s hospital was established after several decades during 
which the Ottoman elite openly introduced Western medicine into the 
empire. At the turn of the nineteenth century, a new medical system was 
inaugurated for the military with the help of European experts. Such was 
the naval hospital built by Selim III with the help of the Italians. The 
military medical school built by Mahmud II adopted French as a teach-
ing language and was administered by a Viennese physician. Bezmiâlem’s 
hospital was an important step toward disseminating European medicine 
among the broad civilian population and not only within narrow military 
circles—all this under the patronage of the sultan’s mother, as part of the 
authorities’ intentional policy.21

The Zeynep Kamil Hospital, founded in 1876 on the Asian banks of 
the Bosporus, continued the trend begun at the Bezmiâlem hospital. The 
1876 hospital, like Bezmiâlem’s hospital from 1845, was founded as an 
endowed institution for the city’s Muslim community. The framework 
was traditional Muslim Ottoman charity, but the content was European 
medicine. In both hospitals some of the personnel had received training in 
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Europe or in new Ottoman medical schools. The Zeynep Kamil Hospital, 
however, went further. In an innovative spirit, the 1876 hospital was ar-
ranged structurally according to the pavilion system of European hospitals 
of that period. Such spatial organization enabled relatively easy expansion, 
as opposed to building a large central structure in which all the activities 
would be located. From then on, new Ottoman hospitals were formed ac-
cording to the pavilion system.

The Zeynep Kamil Hospital also continued the tradition of Ottoman 
elite patronizing learned medicine, which during the nineteenth cen-
tury translated into European medicine. In both cases, the initiative for 
the hospitals came from the elite. The Zeynep Kamil Hospital was con-
structed by a husband and wife. He was the former Grand Vizier, Yusuf 
Kamil Paşa; she was Zeynep Hanım (Lady Zeynep), the younger daugh-
ter of Mehmed Ali Paşa, the Ottoman governor of Egypt in the first half 
of the nineteenth century. As in Ottoman benevolence tradition, a private 
initiative mixed with public policy. This endeavor introduced a significant 
development: patronage of hospitals with a European flavor was now in 
the hands of the broader Ottoman elite, and not just those of the well-
defined imperial family.22

Military Technology under Elite Patronage

Ottoman military technology, too, was developed within patronage that 
influenced the venues in which this technology was thought of, executed, 
and written on in the Ottoman Empire. As in medicine, the sultan’s pa-
tronage carried special importance in developing such technologies; how-
ever, it was not only the sultans but also other key figures in the Ottoman 
military and administrative elite who changed the face of Ottoman war-
fare in their time. Together they demonstrate the close connection be-
tween military technology and elite patronage.

Sultan Mehmed II was described by his modern biographer, Franz 
Babinger, as one who focused most of his attention throughout his thirty-
year reign on warfare. Art, architecture, literature, and science were fields 
of secondary importance for him and the elite surrounding him. This is 
the image procured from a comparison between Mehmed II, his father 
Murad II (reigned twice, in nonconsecutive years: 1421–1444 and 1446–
1451), and his son, Bayezid II (reigned 1481–1512). Mehmed II wrote 
poetry: he left a divan, a collection of poems (eighty in number). Meh-
med II was even unique in that his poetry was written in Ottoman Turk-
ish and not Persian, as was accepted at that time. He enjoyed spending 
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time in the company of poets, scholars, and ülema, whom he encouraged 
to converse and argue in their fields of expertise. We discussed above how 
Mehmed II invited mathematicians and astronomers from central Asia 
to his court. But these fields of arts and sciences were important only be-
tween wars and when the sultan was older, and fatigue and illness obliged 
him to take a break from warring.23

Indeed, Mehmed II is associated with various innovations connected 
to military technology in the broadest sense. He was keenly interested in 
European literature about military matters—an interest so well known in 
Europe that authors of treatises on these subjects dedicated them to the 
Ottoman sultan and sent him copies of their works directly. European 
rulers also sent the sultan copies of treatises on military topics to win his 
favor and please him. However, attempts to prevent the flow of contem-
porary updated military knowledge from Europe to the Ottoman Em-
pire also took place, led by the Pope and the Italian states, which were in 
direct conflict with the Ottomans. Ultimately, however, these attempts 
were in vain.24

Mehmed II was especially interested in maps. Karen Pinto suggests 
the sultan had been a visually oriented person since childhood, in addi-
tion to being passionate about art and war in general.25 He used the maps 
for practical, ideological, and aesthetic purposes. Contemporaries suggest 
maps gave visual rendering to Mehmed’s present and future world domin-
ion.26 Meanwhile, he was the first important ruler-conqueror in history 
to make practical use of maps for military strategy. Since Mehmed II, 
cartography developed into a tradition within the Ottoman military. The 
needed intelligence on enemy environment was derived from reconnais-
sance and local informants. The extant maps demonstrate that detailed, 
militarily relevant information was depicted on maps and plans for opera-
tions like invasions and sieges.27

Mehmed started another tradition that lived on in the Ottoman central 
bureaucracy. Starting with him, Istanbul consulted European cartography 
to gain firsthand information about Ottoman European territories and 
frontiers. The Ottomans were surprisingly up-to-date. In 1573, during the 
reign of Selim II, one of the Porte’s interpreters ordered from Vienna two 
copies of an atlas (containing uniform maps and supporting text) that had 
been published merely three years before.28

Mehmed II and his court were familiar with several geographical and 
cartographic traditions, including contemporary European mapmaking, 
mainly Italian, while also being interested in Ptolemaic texts (named for 
the second-century scholar Claudius Ptolemy). The court commissioned 
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the project of translating several Greek cartographic treatises and maps 
into Arabic. Translations from Greek to Arabic and individual Greek 
manuscripts survived at the Topkapı Palace library. They were an inten-
tional collection of science and philosophy that combined down-to-earth 
military involvements with Renaissance intellectual tastes.29

Mehmed was also the patron of Muslim cartographers (and follow-
ing him, generations of Ottomans patronized Muslim geographers and 
cartographers). He sponsored the copying of a series of medieval Arabic 
geographical treatises containing stylized, decorative maps. Under the 
sultan’s aegis, a selection of Arabic essays from the Middle Ages on geo-
graphical topics—essays that included elegant and ornamented maps—
were copied and re-edited. Some of these manuscripts were deposited 
in the imperial palace libraries, while others were made available to the 
public through libraries in the new mosques in Istanbul. One assessment 
posits that the Timurid scholar Ali Kuşçu was most likely was the per-
son who encouraged Mehmed II to take an interest in maps founded on 
Muslim geographical knowledge. Through his connections with Islamic 
centers of learning outside the Ottoman state, the sultan could have ac-
quired maps and geographical texts in Arabic, or Ali Kuşçu may have 
brought them with him on his escape from central Asia. Some of the new 
Ottoman-Islamic maps from this period were found in the Ayasofya col-
lection, where Ali Kuşçu resided and taught.30

Another military technology that interested Mehmed II was artillery. 
There is no precise information regarding the introduction of firearms into 
the Ottoman Empire, although it is clear that they entered through the 
Balkans and the Italian city-states during the fourteenth century.31 The 
important issue is not their first appearance in the Ottoman scene but 
rather the point at which this technology was first used significantly, in 
a sufficiently great quantity and with enough efficiency so as to influence 
the outcome of battles.32

Before proceeding with the varied and intricate interactions between 
state patrons of firearms and technicians and soldiers, it should be stressed 
that even though the manufacturing of firearms was a state monopoly, the 
number of artisans manufacturing firearms privately multiplied rapidly 
toward the end of the sixteenth century. Villagers increasingly used fire-
arms despite strict orders forbidding their use by the reaya, the non-elite 
segment of the Ottoman Empire. There were also periodic raids to enforce 
this rule by confiscating all firearms, but the orders and raids could not 
bring the arming of the population to a halt; with the constant and even 
growing demand for firearms, there was an increase in production, and 
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vice versa.33 In other words, the audience and market for the technologi-
cal know-how discussed here with regard to Ottoman firearms were much 
wider than the Ottoman elite and those directly affected by it.

In many cases, sources attribute the integration of firearms in the 
Ottoman army to Mehmed II, which might tell us more of his image 
than of historical realities. Mehmed II was the first sultan to erect a state 
foundry for casting cannons (Tophane-i Amire) in Istanbul. The Ottoman 
plant was based, apparently, on a Genoese factory located on the slopes 
of Galata, which was the seat of the Genoese merchants from the pre-
Ottoman era.34 Mehmed II was also assisted by a number of European 
cannon specialists whom he employed at his court. A familiar example 
is Urban, the Hungarian cannon expert (according to different sources, 
he originated from Germany or Romania). Urban’s cannons (especially 
the gigantic ones) played a decisive role in the conquest of Constanti-
nople in 1453. Urban had defected from the Byzantine army when he did 
not receive the appreciation he expected, and Mehmed II welcomed him 
with open arms. Mehmed heaped a multitude of gifts on him and prom-
ised him an especially high salary; in exchange, Urban promised to cast 
cannons that no wall, including the fortifications of Byzantine Constan-
tinople, could withstand. Within three months, near Rümeli Hisar—the 
citadel on the European side of the Bosporus—Urban did, indeed, cast a 
canon of vast dimensions that helped enforce the siege of Constantinople 
in preparation for its conquest. Thereafter, he cast the greatest cannon of 
all, which did indeed break down the walls of Constantinople.35

Urban was not the only military expert Mehmed II employed. Another 
renowned European at his court was Jörg of Nuremberg, a gunner who 
was taken prisoner by the Ottomans in Bosnia and served them for twenty 
years, until he escaped to Venice and, finally, to the court of the Pope in 
Rome.36 At the same time, Mehmed II also made intelligent use of local 
craftsmen, who worked independently and separately from the foreign 
experts.37

Foreign advisors were an inseparable part of the Ottoman military 
and navy since the time of Mehmed II. They worked for the Ottomans 
through a complex network of patronage: some were associated with the 
sultan, but many formed part of lower-rank Ottoman groups, like viziers, 
paşas, admirals, and so on. Foreign experts in the Ottoman military were a 
very heterogeneous group. They came from many European countries and 
very different circumstances: some were prisoners of war who were forced 
into the Ottoman Empire; others were deserters, mercenaries, converts, 
or adventurers who approached the Ottomans on their own initiative.38 
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Foreign advisors were the principal agents in adopting European military 
know-how, doctrine, and technology.

If in the early centuries the Ottomans relied on coincidental assort-
ments of advisors, toward the end of the eighteenth century they began 
to organize and coordinate the activities of foreign experts. At this point 
the personal patronage between an Ottoman elite member and his for-
eign protégé added another layer, one of a more bureaucratic, impersonal 
relationship between the state machinery and a group of experts. Along 
with military preferences and considerations of individuals who were at 
the helm of the Ottoman state, there was now a process of creating an 
organizational memory that influenced decisions regarding the military’s 
needs and priorities.

The Ottomans initiated a series of delegations that systematically trans-
ferred knowledge and skills in the areas they believed their own knowl-
edge to be deficient.39 Delegations from various countries were invited 
to help the Ottomans carry out reforms in various military concerns. The 
goal was to enrich the Ottomans with the most up-to-date military ex-
pertise. Numerous delegations were invited so as to avoid dependence on 
a single source of guidance. European countries, on their part, wished to 
establish a foothold in the empire and wanted to increase their influence 
on its decision-making centers by means of these delegations. In such 
a context, the German-speaking French, English, Italians, and Swedes 
were prepared to send delegations of professionals to the empire.40

The contribution made by European experts was sometimes quite lim-
ited: there were language and, principally, cultural barriers on both sides, 
which made interaction difficult. Some of the experts served as double 
agents: they served the Ottomans, but then reported on them to their 
dispatchers in Europe, so the Ottomans could not always place their full 
trust in them. Ultimately, the reforms initiated by the Ottomans them-
selves were more significant. At any rate, the presence of military dele-
gations became familiar in Istanbul and in the empire’s other political-
military centers. The delegations themselves changed, but their presence 
was firmly fixed. Some of the professionals who manned the various dele-
gations stayed for many years, learned Turkish and Turkish culture, and 
formed enduring relationships with Ottoman officers.

France offered long-term technical military assistance, which materi-
alized through the continuous coming and going of numerous officers 
and technicians. (This phenomenon was discussed above in the context of 
changing educational options in the Ottoman Empire.) One of the people 
most identified with French investment in Ottoman science and tech-
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nology (at least amongst Europeans) was Baron François de Tott (1733–
1793), a French artillery officer of Hungarian origin. De Tott first arrived 
in the empire to serve as secretary to the French diplomatic delegation, 
and he learned Turkish in Istanbul. Years later he was sent to the Crimean 
Peninsula as the French consul and ultimately served as a military advi-
sor to Mustafa III (reigned 1757–1774) and briefly also to Abdülhamid I 
(reigned 1774–1789). A bitter defeat of the Ottoman navy at the hands of 
the Russians in 1770 at Çeşme, near Izmir on the banks of the Aegean 
Sea, led the Ottomans to seek his assistance in reforming their army. In-
deed, he arranged a series of reforms: improving the fortifications along 
the Straits of the Dardanelles as a defense against further invasion by the 
Russian navy; building new military schools; and forming a new artillery 
battalion that would specialize in rapid fire and easy mobility. De Tott 
published memoirs of his lengthy service to the empire, and his essays be-
came a formative source that shaped the French perspective of a weak and 
passive Middle East all through the nineteenth century.

In the Ottoman Empire, in contrast, de Tott left a lesser impression. 
Ottoman sources depict him as a minor contributor to military reforms, 
and perhaps that is a more realistic description of his career in the Otto-
man Empire. Indeed, there were numerous French experts who, just like 
de Tott, played an important part (even if not the principal role) in re-
forming the Ottoman army. De Tott was just one among several French-
men with similar career paths employed by the Ottoman state. This more 
reserved judgment of de Tott may have resulted also from tensions be-
tween political factions of the Ottoman elite. De Tott was involved in 
Ottoman politics, and rivals could have portrayed him negatively in con-
temporary sources. Moreover, his image was shaped by the debate over 
whether it was at all appropriate for the Ottoman state to obtain the assis-
tance of foreign advisors and, if so, from which nations it was considered 
advisable to seek such assistance.41

The military contacts with German-speaking Europe were no less long, 
deep, and complex, starting with the Ottoman-Hapsburg military rivalry 
in the early modern period. The confrontations-cum-negotiations took 
place at several sites. One of them was Istanbul, where members of the 
court and the bureaucratic (diplomatic) and military elite met with Haps-
burg representatives. Another site of Ottoman-Hapsburg engagement 
was along the 1,000-kilometer border through what is now Croatia and 
Hungary. The Ottomans who were exposed to the contacts there included 
those sent from the imperial center, local Ottomans (Hungarians, Tran-
sylvanians, etc.), Hapsburg exiles in the Ottoman domains, and soldiers in 
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numerous fortresses. Since the beginning of the sixteenth century Otto-
mans were aware of changes in the Hapsburg weapons and ammunition, 
and organization and training of the military, and had infused these into 
their own system, but not necessarily as effectively.42

With the formation of Prussia and later Germany in the nineteenth 
century, the Ottoman engagement with German-speaking military sys-
tems intensified, diversified, and accompanied the Ottoman army through 
the long nineteenth century until the First World War. A series of dele-
gations and, among them, dozens of Prussian and Bavarian officers were 
invited to the empire for the benefit of the navy and ground forces. They 
were generously financed by the empire. Among the first was Helmuth 
von Moltke (1800–1891). His involvement in the reforms of the nine-
teenth century was broad, spilling over from strictly military topics. Von 
Moltke mapped several regions in the Ottoman Empire and published 
his geographical and cartographical studies in both Europe and the em-
pire. His charts of Istanbul, specifically, formed an essential step toward 
reconstructing the capital city.43

Among the Prussians who arrived toward the end of the Ottoman era 
were Wilhelm Leopold Colmar Freiherr von der Goltz (1843–1916),44 
Friedrich Freiherr Kress von Kressenstein (1870–1948),45 and Otto Liman 
von Sanders, (1855–1929).46 The three officers reached the empire before 
the First World War and became so influential that during the war they 
commanded Ottoman units on the eastern front. Von der Goltz was called 
out of retirement and received command of the front in Iraq, where he 
died of typhus in Kūt al-Amāra a short time before the Ottomans de-
feated the British in 1916; Kress von Kressenstein served in Palestine, in 
the Suez Canal; and von Sanders was in command at Gallipoli before he, 
too, reached Syria-Palestine.

Science and Technology and the 
Ottoman State Infrastructure

Changes in Ottoman medicine and military technology demonstrate 
the ways in which patronage of the elite in general and of the sultan in 
particular engineered processes connected with science and technology. 
However, machines and techniques had their own agency, shaping in turn 
the Ottoman state organs.

The firearms industry—discussed above in the context of an elite patron 
who pushed for integration of new military technology—is a classic ex-
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ample of the reciprocal relationship between the state and technology. The 
introduction of firearms into Europe played a decisive role in the transfor-
mation process in the early modern era involving formation of states out 
of the weak medieval political entities. Some scholars view the entrance 
of firearms as the “military revolution,” whereby relationships changed be-
tween state and society, and between cultures.

This process occurred in both Europe and the Islamic world. Mar-
shall Hodgson claimed in his classic The Venture of Islam that it was no 
coincidence that circa 1500 there emerged three Islamic empires of un-
precedented magnitude: the Mughals in India, the Safavids in Iran, and 
the Ottoman Turks. In all three, gunpowder played decisive roles (albeit 
not exclusively) in the formation of effective centralized systems.47 Only 
the rulers of large, centralized states could afford the technology of fire-
arms and the new means of protection it necessitated.

The thesis regarding the relationship between firearms and states was 
moderated over time. The common perception today holds that a process 
of change (rather than a dramatic event) alters the structure of a state, a 
society, and an economy. Nevertheless, it is still agreed that relationships 
between state and military technology were (and are) of great significance 
to both the state and technological innovation.48

The example of firearms is only one of many. Projects in transportation 
and communications from different periods of the Ottoman Empire show 
that the state was always involved in initiating and executing large-scale 
infrastructure projects that both served and challenged the centralized state.

Public Buildings, Roads, and Bridges: The Example of Sinan

Sinan (born around 1490) served as mimar-başı, the official court archi-
tect, for no less than fifty years, from 1537/1538 to his death in 1588.49 A 
long life and the opportunity to work during one of the Ottoman Empire’s 
cultural and economic zeniths enabled him to erect hundreds of buildings 
of various kinds.

Sinan was born into a Turkish-speaking Christian family from Ana-
tolia and was enlisted by the devşirme during the reign of Selim I in the 
early sixteenth century to serve in the Janissaries. His name is apparently 
an abbreviation of the nickname Sinanüddin (meaning “the steel spear-
head of faith”), which was quite common among the Janissaries, all of 
whom were new converts to Islam. Sinan was trained as a carpenter and 
participated in military campaigns under Süleyman I in Belgrade, Vienna, 
Mohács, Baghdad, and Corfu. He thus gained experience in building and 
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maintaining military structures until his appointment to the post of im-
perial court architect.

Sinan built mosques, medreses and mektebs, mausoleums, imarets (soup 
kitchens), hospitals, palaces, bathhouses, bridges, and roads. He built im-
pressive individual and complex structures. Sinan was responsible for not 
only the architecture of the structure but also the interior design. His 
two largest projects were the Süleymaniye in Istanbul and the Selimiye in 
Edirne. The Süleymaniye, a complex of fourteen buildings around a ma-
jestic mosque on a steep hill in Istanbul, was built for Süleyman I between 
1550 and 1557. The Selimiye was built for Süleyman’s son, Selim II, be-
tween 1564 and 1575. In the newer mosque, Sinan attempted (unsuccess-
fully) to surpass the central dome of the Ayasofya in height and diameter.

As an architect, Sinan also built and maintained aqueducts, dams, and 
reservoirs. Part of his responsibility was to ensure a consistent supply of 
water to his buildings. Only after his time were the responsibilities of the 
architect separated from those of the commissioner of the waterworks, 
who was subordinated to the office of the chief architect.

Beyond the quantity and variety of his works, Sinan was an architect of 
the highest level in planning, execution, and aesthetics. He knew how to 
address Ottoman tradition. He was practical in repeating works, while at 
the same time he revealed creativity and suggested innovative elements in 
design and engineering solutions. All these created a new peak in Muslim 
architecture. He became so renowned that many buildings were actually 
attributed to him in retrospect, though it is doubtful that they were the 
fruit of his own planning and execution. In some cases, apparently, Sinan 
only provided the sketches of a general idea, and the execution was in the 
hands of a lower architect in the field. In other cases, the connection to 
Sinan was, possibly, imagined in an attempt to benefit from his reputation 
without any real historical basis.

Sinan is not, perhaps, a representative example of the careers of most 
Ottoman architects: he is a well-known figure who overshadows those 
who preceded and succeeded him. The anonymity of other architects is 
evident, for example, in the large number of buildings whose architects 
are unknown, and we cannot necessarily establish who built one particu-
lar building or another. This is where the difference between Sinan and his 
contemporaries is evident. In Sinan’s case, later generations know with 
greater certainty how to attribute specific buildings to him, or else do so 
out of wishful thinking. However, despite Sinan’s extraordinary status, his 
career is composed of patterns that repeat themselves in other life stories 
as well, namely:
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• Architects operated within the framework of an office subordinate to
the sultan’s court. This was the institution that headed building proj-
ects, with individual architects acting on its behalf rather than
as independent artisans.

• Architects were trained in palace schools and then acquired their
skills in the various branches of the administration and army.

• Architects belonged to the administrative-military elite, the Askeri
group.

• Architects were organized into a hierarchical group, as expressed in
their titles and salaries.

• Court architects throughout the empire received instructions and
orders from the central authorities in Istanbul.

• Court architects were contractors who realized the ideas of their
patrons. They did not initiate buildings and had to execute their
patrons’ wishes regarding the identity of the structure, its location,
and its style. Even the most senior among them had only limited
artistic license.

Together, these points emphasize the extent to which the activity of 
building strategic infrastructure, both military and civilian—like water 
conduits, transportation, and public buildings—and thereafter the on-
going maintenance were executed by the Ottoman state even in its pre-
modern phase. During this period, as Sinan exemplifies and as seen with 
the elite patronage of scholars, the involvement of the authorities was not 
institutional but rather personal: members of the elite, motivated by social 
obligation and what they understood was expected of them, took it upon 
themselves to initiate such activity.

The Architects of the Long Nineteenth Century: 
Different but Similar

A jump ahead in time to the nineteenth century reveals both the lines 
of continuity and the lines of difference. Evidence exists of the continu-
ing personal involvement of the sultans and other senior members of the 
Ottoman elite in public works construction, but the organization of the 
involvement and its justification were different. In previous centuries, 
state representatives administered state infrastructure as a personal charity 
that also carried political significance. In the nineteenth century, such 
construction was considered a public-political act, performed by official 
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bodies as part of broad state policy, but an act that also involved the sig-
nificance of personal charity.

The agenda of the nineteenth century aimed at rebuilding an empire 
and fostering modernity. The restructuring of the state apparatus regu-
lated and set a standard across institutions, including building construc-
tion. The various court and elite building projects for both official and 
private purposes transformed physical sites, social action, and the iconog-
raphy of the Ottoman Empire.

A further change with regard to architecture involved a change in sty-
listic characteristics, partly in response to cultural encounters with Europe. 
Already during the eighteenth century, the Ottoman elite had appropri-
ated Baroque forms. Istanbul’s Nuruosmaniye Mosque by the Covered 
Bazaar marks this change. In the nineteenth century, notes Zeynep Çelik, 
France and the Ottoman Empire were connected in a shared world of im-
perial ideology, technology, and strategy.50 Such a cultural dialogue and 
experiments led the Ottomans to introduce a neo-Classical style during 
the nineteenth century. The architectural pluralism was evident on vari-
ous levels, from visual setting, to decorations, to form and usage of space. 
These were new interpretations of traditional elements.51

The Ottoman Armenian Balyan family of architects was instrumental 
in executing many such new-styled projects. During most of the nine-
teenth century, members of the family built hundreds of buildings for the 
Ottomans: palaces, mosques, pavilions, and other lesser royal buildings, 
as well as public buildings.52 The religious projects were especially note-
worthy, for they were designed by architects from a non-Muslim minority. 
Until that point, court architects had been either Muslim-born or con-
verts, like Sinan. Now—during the long nineteenth century—the Otto-
mans employed non-Muslim Ottomans and also non-Ottoman architects 
for their royal projects. The Balyans did not start this trend but sympto-
mize the change and gave further impetus to a major professional shift in 
architecture that started in the late eighteenth century.

The Balyans’ stylistic taste was flamboyant and highly eclectic yet 
original, while interpreting and synthesizing historical forms of Ottoman 
architecture.53 The family was rooted in both the Ottoman and French 
worlds. Some of them became architects within the traditional Ottoman 
system. Other members were sent to France to study in Paris and then re-
turned to Istanbul and were recruited into the palace’s architecture corps.

The fame of the Balyans, our knowledge of different family mem-
bers, and the ability to associate particular sites with specific mem-
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bers (rather than with the family as a whole) are both a symptom and 
an agent of the change in the perception of architecture as an art form 
and not just a practical and functional craft. The anonymity of a bureau-
cratic institution, as was the case with the earlier court architects’ corps, 
was replaced with appreciation of the merits and singular contribution of 
architects-cum-artists.

Their individual input notwithstanding, the Balyans and other archi-
tects of the period were still commissioned by the state and executed proj-
ects initiated by the imperial elite. Sutlan Abdülaziz (reigned 1861–1876), 
for example, was said to have personally approved the plans for his new 
palace, the Beylerbeyi on the Asian shore, which the Balyans built for him 
in the 1860s. Ottoman art historian Filiz Yenişehirlioğlu describes the 
outcome as an imaginative ensemble that fused Islamic ideology, Otto-
man culture, Western political concepts, and a European way of life.54 
The new projects were managed in the public sphere in order to direct 
public action. Since the eighteenth century, the rise of a middle class and 
the march toward modernity led Ottoman society to look for new foci 
of urban life. Patterns of intimate domestic interaction were replaced by 
more public ones, occurring in coffeehouses, taverns, gardens, and squares. 
The state led the process of a growing public domain: the reincarnation 
of old imperial gardens as public parks became routine; coffeehouses were 
commonplace in new endowments. The state and elite transformed the use 
of private and state land to offer new communal focal points in the urban 
fabric to contain public activity, control public behavior, and maintain 
order.55 All these projects reflected a different Ottoman state and society 
and the new tastes and artistic preferences of the elite; the architects of 
the new age contributed their input, but still basically executed commis-
sioned projects.

Telegraphs, Clocks, and Trains:  
The Story of the Nineteenth Century

In the sixteenth and seventeenth centuries, the Ottoman state was already 
taking care of the empire’s main roadways within the cities and between 
them. Central roads (certainly in the large cities) were cleared and often 
paved, as well as inspected by various bodies to ensure that they were tra-
versable. The state also organized navigation on the large rivers (i.e., the 
Danube, Nile, Tigris, and Euphrates) and along the Bosporus. In Istan-
bul, sailing was a readily available means of urban transportation. The 
state also cared for the principal interurban roads to ensure trade and the 
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movement of couriers and the army. Inns for refreshment and changing 
horses were erected at central points on the roads for use by official state 
couriers, merchants, and travelers. Interurban transport was carried out by 
beasts of burden, principally camels but also horses and donkeys or wag-
ons pulled by horses or oxen. In many cases, parallel use was made of the 
various means of transportation, so it appears that most roads were well 
maintained, enabling the passage of wagons.56 Nevertheless, communities 
were still isolated, and movement between them was rather limited. Dif-
ficulties of climate and topography, the condition of the roads, dangers in 
the form of bandits, and also the financial cost of transportation severely 
limited the movements of people and knowledge from place to place. The 
result was a preference for the local: local products, traditions, festivals, 
and so on.57

Over the course of the nineteenth century, a new reality developed 
thanks to a network of railways and telegraph lines that were laid through-
out the empire. As opposed to Europe, but similar to China and Japan, 
these were separate systems in the Ottoman Empire. In many instances, 
the telegraph was able to reach locations where the railway was still un-
familiar and vice versa.58

Developers of communication and transportation projects in the nine-
teenth century had to cope with two interrelated obstacles: the cost of 
the projects and the financial risk involved in them. In order to execute 
projects like these, capital had to be raised from the public, and the state 
had to provide guarantees. The state was prepared to commit to a large 
project if it suited its national interests, and the authorities had to inter-
pret whether the interests justified such large-scale investment. In fact, in 
many instances, such projects were not only national, but international, 
and hence required complicated cooperation. The projects succeeded (or 
failed) thanks to businesspeople who knew how to make the connection 
between advanced technologies and political requirements, and could in-
terpret the changing international map and present stable business plans. 
If they were hasty and hoped for quick profits, the plan usually collapsed.59

The telegraph system was introduced to the Ottoman Empire in 1839, 
when the technology was only in its infancy. An agent of Samuel Morse 
(1791–1872, known for having contributed to the invention of the tele-
graph and the code named for him) visited the sultan’s court in Istanbul, 
but the equipment did not function well and left a negative impression. 
A further, much more successful attempt to introduce the telegraph took 
place in 1847. This time the demonstration impressed Sultan Abdülmecid, 
and the telegraph came into use during the 1850s.60
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The Crimean War (1853–1856) provided leverage for advancing the 
technology. The war made essential speedy communication between the 
allies (against Russia) and between the forces and their military com-
manders in the Crimean Peninsula. These circumstances brought about 
the establishment of the Ottoman telegraphic network, which connected 
the main centers of the empire—Crimea and the Balkans among them—
and connected the empire with the European system, which also included 
the submarine cable to the Black Sea.61

The next large telegraph project was the transcontinental network to 
Iraq. The project’s local goal was partly directed by the persistent Otto-
man policy to enforce centralized rule on a province that was difficult to 
manage, for example, because of its autonomy-seeking tribes. The interna-
tional goal was to connect Europe to India. The project was the subject of 
dispute among the European countries and among various factions in the 
empire. Factions disagreed, for example, as to whether the route should 
run through the Tigris Valley or that of the Euphrates. Moreover, laying 
the cable required fixing clear and binding boundaries in Iraq for the first 
time in history to determine where the cable ceased to be Ottoman and 
became Qajari-Persian; traditionally territorial boundaries had never been 
clearly defined or applied. Another issue was which country would hold 
the concession. Both Britain and France coveted it and promoted their 
interests at the highest level. Britain even began laying a submarine cable 
that would circumvent Iraq, out of concern that its French rival would 
take control of the intercontinental cable. The Ottomans, for their part, 
were prepared to consider a new submarine cable that would circumvent 
Iraq, but stipulated as a condition that it would also connect Alexandria to 
Istanbul. The connection of these two cities was a most urgent task for the 
empire because it would also ensure that the new cable to India would go 
through (and not circumvent) Istanbul. Ultimately, the project failed for 
technical reasons; shortly after it commenced, the cable broke and could 
not be salvaged. This led to reconsideration of the proposed intercontinen-
tal cable through the Tigris Valley.62

Finally, in 1877, the empire operated the seventh-longest telegraph 
cable network in the world. The telegraph system brought about a com-
munications revolution throughout the empire, created new employment 
for operational and maintenance personnel, and changed the face of Otto-
man diplomacy.63 The system radically transformed the nature of commu-
nication between Ottoman subjects and the imperial center. Telegraph 
was used to besiege the center with petitions from the provinces, as the 
new medium brought about expectations of efficiency and expediency.64
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The period of Abdülhamid II was a further step in the link between 
state patronage and the spread of new means of communication. The 
underground projects in Istanbul (the Tünel), the Hejaz railway between 
Damascus and Medina, and the Baghdad railway, which was supposed to 
be the foundation for the ambitious Berlin-Basra line, are the largest and 
best-known examples, though many smaller local projects were also real-
ized.65 The reason for this patronage was the sultan’s policy of enforcing 
an Ottoman Sunni-Muslim identity throughout the empire to unite and 
centralize the Ottoman Empire as a means of repulsing external Western 
pressures; to strengthen the sultan’s personal status at home; and finally, 
to establish the image of the sultan as Caliph with all the religious and 
political significance of being the ruler of all Muslims, all over the world, 
even beyond the political boundaries of the Ottoman Empire.66

The clock towers are one of the technological projects most identified 
with Abdülhamid. These had been introduced into the empire in the six-
teenth century, but during the Hamidian period they fulfilled many more 
significant and sometimes contradictory roles. The project began as a one-
time event, a festive way of celebrating the Silver Jubilee of the sultan’s 
reign. Within a few years, however, dozens of towers embellished the 
public areas of Anatolia and the Arab Middle East.67

The Hamidian clock towers were both functional and ideological. The 
clocks were double-faced: they marked Western time (alafranga), which 
was characterized by dividing the day into a fixed length (of twenty-four 
hours, each lasting sixty minutes), but also traditional Muslim time (ala-
turca). The combination allowed the Hamidian state, as Avner Wishnit-
zer showed,68 to enforce uniformity, obedience, and regularity, which were 
so important to the drive for centralization; to express Islamic identity 
publicly through the towers; to advertise an attempt to calibrate inter-
action with the outer world while holding on to indigenous traditions; 
and to continue notions of sultanic rule as clock towers visually showed 
the sultan’s benevolence to his subjects. The towers were dedicated to the 
community, as were mosques or any other charitable institutions. (Elite 
philanthropy persisted as a religious-cultural ideal, a social practice, and 
the physical concrete reality of sites.)69

In fact, clock towers embodied gift exchange, a very powerful political 
and cultural tool in Ottoman society since its inception. Some towers were 
donated by the sultan, while many others were products of local initia-
tive. Towers were built to attract the sultan’s attention, to be in his good 
graces, and to promote local interests. They were so successful exactly be-
cause they served both imperial and local interests: those of the central 
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bureaucracy, the palace, the provincial administration, and local commu-
nities. Thus, on the ground, from the point of view of the local urban com-
munities who constructed these clocks, the focus was on civic and urban 
identity and pride.

The Hejaz Railway project also demonstrates the complex activity of 
the sultan and the systems of the state, sometimes in combination and 
sometimes as separate entities. Abdülhamid II was personally involved in 
the Hejaz Railway project. This was common knowledge, and contempo-
raries referred to the project as the Hamidian Railway (a wordplay in Ara-
bic: al-sikka al-Ḥamīdiyya also means “the praiseworthy railway”).70 Be-
sides being the moving spirit behind the project, the sultan also invested 
his private fortune in it by, for example, purchasing tracts of land for the 
railway line in the Jordan Valley on its route southward from Syria to the 
Arabian Peninsula. Indeed, the precise route of the railway branches be-
comes understandable when the identity of the owner of the tracts of land 
in certain regions (the sultan himself ) is taken into account. The route of 
the branch on the western side of Jordan River crossed the Yarmouk River 
and turned in the direction of Samakh (today Israeli Tzemakh) at the 
southern end of Lake Tiberias, and then southward to Bīsān (Beit She’an) 
at the junction of the Jordan and Jezreel Valleys. The topography on both 
sides of the Jordan River is flatland, so the final selection was apparently 
connected to the will of the sultan to ensure that the railway would cross 
his lands. In this way the sultan could closely supervise the project’s exe-
cution and after its completion also enjoy the fruits of the new transporta-
tion by developing agriculture on his lands.71

Abdülhamid’s policy of purchasing land for himself as a private indi-
vidual led to his becoming the owner of the largest landholdings in the 
empire. Indeed, he fastidiously improved his property. Abdülhamid’s mo-
tivation was two-pronged: he was, of course, interested in the financial 
profits, but he also exploited his land to realize political policies intended 
to strengthen the empire’s sovereignty. The lands were carefully selected 
according to their strategic locations. It was then possible to use the 
sultan’s private lands to build new cities, to settle nomads in permanent 
settlements and bring their clans under a certain measure of supervision, to 
settle Muslim refugees from the Balkans and Caucasus, and to defend sen-
sitive border regions by preventing others from seizing control of them.72

The projects that the Ottoman State promoted from the nineteenth 
century onward in the fields of transport and communications became 
international endeavors in several different aspects. The technological 
complexity and high financial costs were beyond the reach of the Otto-
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mans. The empire was obliged to several projects simultaneously and, of 
course, had to deal with the ongoing financing of its institutions. All this 
took place under a growing cloud of difficulties, the result of the absence 
of balanced budgeting throughout most of the nineteenth century. In 
order to obtain funding, the state turned to its inhabitants, requesting 
and sometimes demanding that they donate monies. Elites were expected 
to imitate the sultan and contribute large sums of money. Lower-rank 
state employees, civil and military personnel, were requested to donate a 
portion of their salary to the Hejaz Railway.73

Effective propaganda aimed at the empire’s Muslim population suc-
ceeded in soliciting donations from civilians. An excellent example of this 
propaganda’s success is a 1900 book in Arabic by Muḥammad ʿ Ārif ibn al-
Sayyid al-Munīr al-Ḥusayn al-Dimashqī, a scion of a well-to-do family in 
Damascus. The author refers to the Hejaz Railway as “increasing and eter-
nal happiness” (al-saʿāda al-nāmiya al-abadiyya) and discusses the multi-
fold advantages for Muslims. The book reflects intense identification with 
the Ottoman Empire in general and the project in particular, probably the 
product of a previous successful campaign among the Ottoman Arabs; it 
became a means of attracting further support.74

At the same time, the Ottoman state needed external financial backing 
and tapped into two different reservoirs. On one hand, toward the end of 
the nineteenth century and the beginning of the twentieth, the Ottoman 
state nurtured pan-Islamic sentiments in accordance with Abdülhamid’s 
posing as the Caliph. The Hejaz Railway was presented as a pan-Islamic 
campaign, and Muslims outside the Ottoman borders were urged to con-
tribute. The project did, indeed, fascinate broad audiences and gain wide 
Muslim attention. The shah of Iran contributed a large sum, and many 
Muslims from as far away as India and Burma in the east and Morocco in 
the west added their humble funds.75

While tapping into Muslim support, the empire also took advantage 
of various European countries for many infrastructure projects, borrowing 
money and enlisting technical help in the form of professional personnel 
and machinery. Even the Hejaz Railway, heralded as a Muslim project, 
involved European expertise and banking. The Ottoman state found sev-
eral willing allies in Europe. In addition to France, Germany, Italy, and 
Belgium, the lesser colonial forces were present as well in the manpower.76

The German engineer Heinrich August Meissner (1862–1940) over-
saw the construction with an iron fist. He worked for several years in the 
Ottoman Balkans and Anatolia in construction of railways, rose to senior 
executive posts, and eventually was appointed chief engineer to the Hejaz 
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Railway, the largest Ottoman technical project. His linguistic abilities (he 
knew Turkish well), his sense of tact and diplomacy with his Ottoman 
superiors, and his managerial skills made him indispensable. Yet European 
technological expertise in this project went deeper than Meissner’s work 
at the top: his task force included both Ottomans and Europeans. In fact, 
for long periods, only half of the workers were Ottomans. However, as the 
project progressed south, reaching the proximity of Mecca and Medina, 
where no non-Muslim can enter, Muslims were preferred over foreigners. 
By that time there were qualified Ottoman engineers whom Meissner was 
able to employ.77

European countries were interested in increasing their involvement in 
the Middle East and expressed willingness to invest in the technological 
infrastructure in order to strengthen their authority in the region. Such 
civilian projects complemented the military ones, whose history goes back 
to the eighteenth century. Daniel R. Headrick, already in the early 1980s, 
claimed that science and technology have always been significant tools 
of an empire. Both were marshaled to assert authority—through their 
marriage to appropriate motives.78 Recently, Martha Hanson has shown 
how medical maps of China were manifestations of imperialist powers 
whose function was to distill knowledge and legitimate colonial control.79 
Nineteenth-century Ottoman infrastructure is a case in point for both the 
Ottomans and the European powers.

Science, State, and the State above It: 
The (Semi)Colonial Connection

The involvement of foreign powers in transport and communication proj-
ects toward the end of the Ottoman Empire was different in character, 
aims, and intensity compared to earlier periods. The difference was the 
result of the new colonial context that had been introduced into Euro-
pean Middle East policy during the nineteenth century. Under the colo-
nial umbrella, science and technology, toward the end of the empire, were 
sometimes implemented in different countries simultaneously. Now, more 
than ever, cooperation and the flow of Eastern and Western knowledge 
resulted from the states’ interests and not only from personal contacts and 
human curiosity. The colonial mantle created a new kind of relationship 
between scientific activity and the state.

The complicated relationship between science and technology and the 
state(s) explains various projects: why they were executed, how they were 
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carried out, and when they were realized. For example, the introduction 
of modern roads in Alexandria at the turn of the twentieth century—
including the choice of specific materials and technology regarding as-
phalt pavements, drainage, and illumination—is fundamentally tied to 
the social and political processes that linked Egypt, the regional Ottoman 
reality, and the British colonial presence.80

The case of Istanbul, a city not under direct colonial influence, was 
similar, although the scale obviously was much greater as Istanbul was the 
capital of an empire. Zeynep Çelik regarded the nineteenth-century plans 
to regenerate Istanbul as “grand schemes”—a witty expression to simul-
taneously refer to the deviation from the ordinary Ottoman use of urban 
space (the huge magnitude [maybe megalomania] of some of the plans) 
and convey the aura of intrigue and contrivance. The plans to transform 
Istanbul, the Ottoman capital, into a Western-style capital were specific 
and included spatial rearrangement, visual realignment, and new infra-
structure. The plans that remained on paper and the projects that were 
realized were the outcome of a subtle and delicate dialogue between im-
positions and internal forces and heritage. Hence, some of the architects 
invited to offer new urban forms and outlooks never actually visited Istan-
bul. Maybe it was a condescending European attitude that led them to 
consider it unnecessary to study the actual site and its topography and 
current reality before imposing their vision from above. It seems, how-
ever, that the Ottomans who commissioned such plans did not intend 
necessarily to follow through with them; they were aware these plans 
did not really correspond with the actual needs and abilities of Istanbul. 
However, the Ottoman elite wanted to situate their capital with the rest 
of great European capitals, like Paris and Rome, which were rejuvenated 
during the second half of the nineteenth century. The elite were interested 
in concrete and practical measures to administer and regulate the capital 
better in terms of communication and transportation. At the same time, 
the Ottomans considered themselves part of the European discourse on 
modern image and design.81

Along with construction of transportation and communication infra-
structure, the establishment of quarantines and isolation camps in the 
Middle East as a defense against epidemics also formed part of the com-
plex (semi)colonial fabric. In the nineteenth century, several outbreaks 
of new and especially virulent worldwide epidemics occurred, including 
typhoid and cholera, both severe digestive tract illnesses with high con-
tagion and mortality rates. Cholera progresses quickly, and an infected 
victim can dehydrate and die within hours due to uncontrollable severe 
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vomiting and diarrhea. During the nineteenth century the mortality rates 
were about 40–60 percent. Typhoid, by comparison, was a lighter malady: 
mortality rates were “only” 5 percent among children, but rose to 25 per-
cent among teenagers and adults, and climbed to 50 percent among the 
elderly.82

The intensity of these outbreaks and the means to limit, control, and 
contain them were brought about by advancements in technology and sci-
entific knowledge. In the realm of transportation, new inland and naval 
routes were opened. The opening of the Suez Canal in 1869, accompanied 
by a rousing fanfare, was a significant step in the Middle East. With the 
development of transcontinental and maritime transport, the nineteenth-
century world became “smaller” than ever. Travel became speedy, avail-
able, efficient, and cheap in comparison to the past.

The period witnessed an unprecedented intensification in the move-
ment of people, commodities, and ideas across the globe. Among the un-
wanted travelers were illness and epidemics, which also acquired greater 
mobility along the immigration and trade roads, the routes of pilgrimage, 
and tracks of military advance. The uncontrolled movement of illness was 
not a new phenomenon, of course, but the new means of transportation 
created a new reality of a world without borders, according to the percep-
tion of people of the nineteenth century. It was a question of volume and 
velocity: with the steamboats, more people traveled so much quicker that 
disease carriers were able to infect people in faraway places, whereas be-
fore they often fell victim to disease before reaching their destination. This 
was the first wave of modern globalization.83

In the realm of scientific medicine, during the second half of the nine-
teenth century the transmissibility of disease transformed from a hy-
pothesis into a certainty. In order to cope with the globalization brought 
on by transportation and diseases, several international conferences were 
called toward the middle of the nineteenth century to deal with matters 
of health and sanitation. In practice, these were European conferences 
whose main interests were European. Their goal was to promote interna-
tional cooperation to protect Europe from the spread of diseases that were 
likely to reach Europe from outside its borders. The means were familiarly 
colonial: borders were charted between Europe (and the West) and the 
rest of the world, and methods of quarantine and isolation were decided 
on for “the other” in the East, who—they believed—was the source of 
new diseases.

The region believed to be especially threatening to Europe’s health was 
the “gateway to the East”: the area we refer to today as the Middle East 
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connected Europe to India, the subcontinent, which was the source of 
cholera. Disease reached Europe through Russia as well, but the pilgrim-
ages to Mecca and Medina were perceived as being especially danger-
ous. In such mass events, conditions were unsanitary, providing a fertile 
ground for the outbreak of epidemics. Moreover, the hajj season brought 
together pilgrims from the Indian subcontinent, generally accepted as the 
source of cholera even before the scientific discoveries, with pilgrims from 
all over the Muslim world. In such mass events clothes and bodily fluids 
were likely to transmit the disease, usually without any awareness.

The outbreak of cholera among Muslim pilgrims in Mecca in 1865, 
which culminated in epidemics across Europe and North America that 
struck millions of victims, brought about a shift in international opinion 
to favor the restriction of importation.84 To prevent the spread of other 
epidemics from Mecca and Medina, European countries forced the Otto-
man Empire to set up transfer terminals in its territory, for example on 
the coast of Sinai. At these stations, pilgrims returning from Mecca were 
isolated under difficult conditions for several weeks in order to allow time 
for symptoms of illness to appear, if indeed they had been infected.85

While formally agreeing, European powers in fact showed a double 
standard, and cooperation in implementing actual anti-epidemic steps 
was sometimes ambivalent. The British colonial rule in India, for instance, 
banned Indian Muslim pilgrims from making the pilgrimage to the hajj 
in Mecca in times of cholera outbreak.86 Yet the British also understood 
the political risk of agitating their Muslim Indian subjects by restricting 
access to the hajj, a fundamental Islamic practice. They also thought about 
their worldwide mercantile projects, were afraid to upset their Muslim 
populations, and were apprehensive about the possibility that interna-
tional mechanisms might diminish their sovereignty in India.87 Britain 
and the other European powers also engaged in rival attempts to establish 
influence in the region of the Ottoman Empire.88

In Ottoman Palestine, as in other Ottoman provinces, the local ad-
ministrative bodies (majlis al-idāra in Arabic; meclis-i idare in Turkish) 
were responsible for taking active measures against public health hazards 
and agricultural diseases. The cases of Haifa and Jerusalem demonstrate 
how local agencies were hard-pressed to deal with disease. The authori-
ties could make use of several European hospitals that had been estab-
lished in the province since 1839, with the beginning of the Tanzimat 
reforms. Some of these hospitals were identified with specific countries 
(British, German, French, American, Prussian, Russian, Habsburg, and 
Italian) or with religious communities ( Jewish, Catholic, Anglican, and 
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Protestant). But the local municipality was responsible for dealing with 
the extensive responsibilities regarding health and sanitation. In fact, of 
all its responsibilities, the municipality was most concerned with health. 
Indeed, public cleanliness was imperative for maintaining public health 
and preventing the spread of disease. The local administrative bodies had 
to achieve the goal of clean streets with limited authority and restricted 
funds, while coping with frequent interventions from local European con-
suls who expressed concern over the well-being of their citizens in the 
Ottoman province.89

The provincial majlises corresponded intensively with the imperial cen-
ter regarding health measures in general and communicable disease in 
particular. Such matters were not just a local concern, but rather became 
imperial worries due to their international consequences. Hence, the cen-
tral government involved itself in the precautions required for preventing 
the spread of epidemics in Ottoman Palestine and monitoring the gen-
eral health situation in the region. As the Ottoman bureaucracy evolved 
and became more professionalized throughout the nineteenth century, 
health-related edicts came from several specialized ministries: not only 
the Ministry of Interior (Dahiliye Nezaret), but also the Ministry of Mili-
tary Schools (Mekatib-i Askeriyye), which included a medical school.90

Ottoman Palestine was perhaps a more sensitive case, but more or less 
the same events occurred in other Ottoman provinces, as the example 
of Beirut illustrates. This province was created as late as 1888, and both 
the imperial center and the local urban literate elite fused content and 
form to this administrative-political unit. Health measures were of special 
importance in creating municipal governance. Quarantines in particular 
were highly contested and had to be enforced with military force on many 
occasions. Yet the authorities insisted. In addition to specific sites used as 
quarantines, usually closer to the port, they even introduced on a basis of 
need a cordon sanitaire, a sanitary line around the border of the munici-
pality of Beirut. The city was under (almost) constant siege.

Beirut, a busy Levantine port city, was prone to epidemics due to 
the growing numbers of travelers, pilgrims, and merchants visiting its 
shores. Practical and functional aspects aside, the imperial center wished 
to establish a firm Ottoman hold in the Arab provinces, present Beirut 
as an ideal urban microcosm and an exemplar of order for the interna-
tional audience, and establish a dominant mercantile and tourist spot 
in the eastern Mediterranean (an aim shared by the local elite as well). 
For these purposes, extensive and frequent correspondence was main-
tained between the local authorities and Istanbul. Under the fear of an 
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upcoming epidemic, the exchange also carried a sense of urgency. On top 
of it, French and British experts were called upon not just to advise in 
times of crisis, but also to participate on a routine basis in the work of 
health inspection and health boards. Some of these foreign doctors were 
local residents, teachers in the Christian colleges and/or practitioners in 
the missionary medical institutions; other experts came directly from the 
European mainland.91

At this stage, the Ottoman Empire was politically, economically, and 
militarily weakened. Previous scholarship has explained that the enor-
mous human and financial efforts invested were aimed at presenting a 
modern and scientific Ottoman face, and therefore the empire cooperated 
with these international health initiatives. However, a large percentage of 
the Ottoman elite bureaucracy, certainly those involved directly with the 
reforms, believed wholeheartedly in the idea of a family of nations based 
on unity and equality of culture. For them, science and technology were of 
paramount importance, as in the late nineteenth century they were crucial 
criteria in gaining membership into the club of progressive nations. This 
was an abstract concept that was not necessarily anchored in specific, real-
istic political and economic realities.

Science and technology in the late Ottoman Empire were embedded in 
the specific realities of the state apparatus in the late nineteenth and early 
twentieth centuries: its political and financial abilities, its infrastructure, 
and its priorities. At the same time, these features also exhibit continuity 
of notions about legitimacy and perhaps also the necessity of involving 
state bureaucracy in how science was done.

The involvement of nonscholars in science is not unique to the Otto-
mans; however, the organized manner in which nonscholars were actively 
involved in shaping science and technology due to their formal positions 
and rank in the bureaucracy, which this chapter has shown, was uncom-
mon prior to the modern state. Today we have governmental bodies such 
as ministries of science and technology. This is a formal and practical ap-
plication of the concept that the human assets of the state should and 
must be channeled to contribute to its quality of life, social and economic 
resilience, and personal and national security. These state institutions in-
volve people who may (or may not) have a formal background in science, 
and who may (or may not) have practiced science and technology profes-
sionally. Not their scientific credentials, which may not exist, but rather 
their bureaucratic function is what gave them authority to define, cate-
gorize, evaluate, and fund science. They thus played a pivotal role in sys-
temizing and organizing what and how things are done in science. In the 
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Muslim world prior to the Ottoman case, as well as in other premodern 
states, personal and patrimonial patronage of scholars and science was a 
major form of action in the scientific scene. The Ottoman case, however, 
is one of the first cases where we can trace formal, impersonal bureau-
cratic formats as an important feature of scientific experience as early as 
the early modern period.



Conclusion
Ottoman Science

The journey in this book has moved back
and forth between broad universal perspectives and the specific Otto-
man outlook, and between the different worlds that nourished the Otto-
mans. The object of this concluding section is to emphasize the unique 
Ottoman characteristics: the traits that turned a system of knowledge 
and practices—enriched by Muslim, Arab, Anatolian, Turkish, Persian, 
Asian, Byzantine, Mediterranean, and European traditions—into some-
thing unique to the Ottoman mind.

A Teacher and a Student:  
MurtaḌā al-Zabīdī and ʿAbd al-Raḥmān 

al-Jabartī as Ottoman Scientists

Murtaḍā al-Zabīdī, whose contemporaries in the Arab Middle East re-
garded him as a monumental figure, was born in India in 1732, immigrated 
to Yemen in the middle of the century, and then moved to Cairo, where he 
died in the plague of 1791. He was the most successful eighteenth-century 
scholar-migrant from the Indian Ocean: some of his teachers preceded 
him, but al-Zabīdī’s achievements surpassed theirs. Given his extraordi-
nary erudition, he occupied a unique place among the ʿulamāʾ of his gen-
eration. His authority rests with two major literary projects, which are 
also the largest of their kind. His Tāj al-Arūs min Jawāhir al-Qāmūs (The 
bridal crown of the pearls of the dictionary) was the most comprehen-
sive Arabic lexicon in the classical tradition of Arab-Muslim philology 
and lexigraphy. Al-Zabīdī followed the important medieval dictionaries, 
like Ibn al-Manẓūr’s Lisān al-Arab. His other major accomplishment was 
Itḥāf al-Sāda al-Muttaqin (Gift of the god-fearing Sayyids), a distinctive 
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commentary on al-Ghazzālī’s Iḥyāʾ ʿUlūm al-Dīn (The revival of religious 
sciences), an eleventh-century manual for Muslims covering topics from 
routine daily life to matters of belief, ritual, piety, and purity of heart.

Equally important was the magnitude of his networks. Al-Zabīdī was 
at the center of an especially intricate and widespread social and profes-
sional web. He truly enjoyed meeting people, who flocked to his house 
in Cairo, especially during the pilgrimage season. Unlike other Cairene 
scholars, he mastered several languages and hence had the skills to allow 
such direct contacts: in addition to Arabic, he knew Ottoman Turkish, 
Persian, and some Georgian. He interacted with different social and pro-
fessional groups, and his contacts included courts and ruling houses (in-
cluding the Ottoman sultan Abdülhamid I), provincial and rural notables, 
military officers and civilian bureaucrats, and middle-class (and lower-
standing) people. His geographical interests encompassed all the major 
Ottoman centers but stretched impressively outside the Ottoman do-
mains, from western Africa to North Africa and the Balkans, the Black 
Sea, the Caucasus, central Asia, India, the Hejaz, and the Sudan.

Al-Zabīdī was a loyal Ottoman with many contacts among the Otto-
man elite. He also identified with the state and integrated culturally and 
socially. Textual evidence in his Arabic works confirms that he had an 
Ottoman Turkish readership beyond that of Arabic speakers. He men-
tioned senior Ottoman ülema from previous centuries who would have 
been familiar to Ottoman Turkish speakers rather than Arabic readers in 
Egypt. He also referred to events in Ottoman history, such as the con-
quest of Constantinople and Crete, which more significantly impacted 
the core area of the Ottoman Empire from the Balkans to central Anatolia 
than they did Egypt. At the same time, al-Zabīdī cultivated a pan-Islamic 
identity. His works express a sense of unity that transcended contempo-
rary political borders. Rarely did he mention contact with a non-Muslim, 
and he had minimal exposure to Europe and Europeans.

A noted feature of his intellectual and religious interests was al-
Zabīdī’s close contacts with Sufi tarīqas (brotherhoods). He nurtured and 
valued his relationship with the orthodox establishment while associat-
ing and fully identifying with the Sufi milieu. He was active in several 
tarīqas but did not belong exclusively to any of them (let alone found a 
new branch). Al-Zabīdī merged different prevalent epistemologies in the 
Muslim world—theology, prophetic tradition, and mysticism—and he 
wished to fuse disciplines and harmonize legal and religious studies with 
the natural sciences. He not only wrote but also conducted his life this 
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way. His contemporaries could consume through him different types of 
knowledge and tap into different sources of Muslim legitimacy.1

One of al-Zabīdī’s numerous students was very impressive himself: 
Aʿbd al-Raḥmān al-Jabartī (1753–1822), an Egyptian polymath who also 
wrote the biography of his teacher and mentor. Both student and teacher 
shared interesting similarities in their perception of knowledge and its di-
verse manifestations. Their careers, as a social process, unfolded in similar 
fashion.

Al-Jabartī was a member of a well-known Egyptian ʿ ulamāʾ family that 
originated from the Horn of Africa in the region currently known as Dji-
bouti and immigrated to Egypt at the beginning of the sixteenth century. 
Al-Jabartī’s father was a wealthy Ottoman official and a scholar. He was 
very well connected in Egypt, as well as in other Ottoman provinces and 
imperial capital, Istanbul. Aʿbd al-Raḥmān was the only son, out of many 
children, who survived childhood illnesses and reached maturity. There-
fore, he inherited all of his father’s wealth, did not have to earn a living, 
and was able to devote his time to studying and writing. He held no offi-
cial position, but Aʿbd al-Raḥmān created a name for himself as a lead-
ing scholar, maintained that reputation, and cultivated connections with 
religious figures of diverse schools. He associated with both Al-Azhar 
followers, attracted to their orthodoxy, and numerous Sufi tarīqas, identi-
fying with their mystical outlook.

Al-Jabartī wrote three treatises dealing with Egyptian history that ex-
press different attitudes toward the French conquest. In the first essay, 
Taʾrīkh Muddat al-Faransīs bi-Miṣr (The history of the French in Egypt), 
from 1799, al-Jabartī appeared impressed by the advanced French tech-
nology. His positive impression cooled over the years. In Maẓhar al-
Taqdīs bi-Zawāl Dawlat al-Faransīs (The appearance of sanctity: The end 
of French rule) (1801), al-Jabartī was already writing under the influence 
of the French defeat at the hands of the Ottomans and the British. In the 
third and last chronicle, Aʿjāʾib al-Āthār fī al-Tarājim wa-al-Akhbār (The 
wondrous works of biographies and chronicles), he sounds rather reserved, 
even ironic or cynical.2

Al-Jabartī addressed science and technology in all three essays. He pro-
vided an especially detailed description in his chronicle Aʿjāʾib al-Āthār, 
which is broad and comprehensive and covers 133 years of Egyptian his-
tory, from the end of the seventeenth century to the French conquest. In 
the text, al-Jabartī combined dozens of references to the local ʿ ulamāʾ who 
excelled in a various fields of knowledge. Such integration, even fusion, 
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between religious and rational fields, discussed in Chapter 1 with refer-
ence to biographies of Anatolian and Syrian ʿulamāʾ from the sixteenth to 
the eighteenth centuries, was relevant to the Egyptians during the long 
eighteenth century as well.

Al-Jabartī referred in detail to French science and technology. Unlike 
his teacher, he was in direct contact with Europeans and was interested 
in observing them. His writings portray Egypt as a site for the practice 
of the sciences in the late eighteenth century. He had an avid interest in 
mathematics, astronomy, astrology, medicine, and divination techniques, 
usually grouped in contemporary Arabic sources under the heading “un-
common sciences” (al-ulūm al-gharība). He wished to explore the natural 
and supernatural worlds, and utilize this knowledge in matters of gover-
nance and legitimacy in Egypt.3

Al-Jabartī’s numerous references to French science and technology in-
clude, for example, comments on French medical administration—what 
we would have termed “public health.” Al-Jabartī mentions the custom of 
not burying the deceased close to residential areas and discusses how the 
French impose quarantines in outbreaks of plague. They stipulated against 
funerals in times of pestilence, ordered the burning of clothes worn by 
deceased people, and tried to prevent prostitution. Al-Jabartī also men-
tioned the French ventilation of homes, especially during epidemics. He 
then provided an explanation for the logic behind this precaution based 
on miasma etiology (miasma theory based the origin of disease in pol-
lution emanating from rotten matter found in graveyards, swamps, and  
sewage).4

Al-Jabartī’s first treatise discusses the French in an impressed and posi-
tive tone, referring to their various instruments and engineering devel-
opments.5 In the second and third chronicle, he included criticism. The 
change in tone is easily apparent in al-Jabartī’s depiction of French rule 
as being corrupt.6 Such criticism did not replace appreciative descrip-
tion, but was added to it. In an oft-cited passage, Al-Jabartī described a 
“miraculous” gristmill, powered by the wind. He was also impressed by 
the great speed with which the French paved roads and maintained them 
by paying bonuses to workers using cheap but efficient tools. For example, 
they exchanged the buckets used by the Egyptian laborers for small bar-
rows with a larger capacity. Having iterated all that, al-Jabartī repeatedly 
reminds readers that the French destroyed existing structures, including 
mosques, to make way for new buildings and roads and to create the open 
spaces they favored in the city.7

Al-Jabartī, on his part, did not avoid forming relationships with French 
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scientists even if he did not completely understand some of the things he 
saw. He described the libraries and laboratories that the French erected in 
the homes of Egyptian dignitaries left empty when they fled Cairo. He 
visited French institutions several times, and extensively accounted for the 
various treatises he studied, the pictures he viewed, and the observation 
and measuring instruments displayed for him. He described the astro-
nomical instruments he saw as strange, and as “achieving results which 
minds like ours cannot comprehend.”8

Al-Jabartī also documented his experience of the “Republic of Letters.” 
The French experts in Cairo happily accepted local guests who wished to 
visit their libraries and laboratories. They received the visitors with a smile, 
says al-Jabartī, and cheerfully engaged in discussion and shared their texts 
and devices if they sensed a fellow scholar.9 Al-Jabartī built on his own ex-
perience in visiting the French scientific institutions, but his description 
is collaborated by French narratives to reveal that al-Jabartī was far from 
being alone in such visits.10

The social and intellectual spaces—which crossed the borders of poli-
tics, religion, and language and merged Europe with the Middle East—
continued to expand throughout the early modern period and into the 
beginning of the modern period. This description may sound too ideal, 
and we should not gloss over real and meaningful rifts and gaps in under-
standing between the participants in such encounters. There were barriers 
of language and worldviews, and encounters were not devoid of political 
meaning as well, on both parts. All these factors defined the meetings, 
but even if they charged them with much more than intellectual mean-
ing, they did take place.

Ottoman Patterns of Scientific Activity

In many ways, al-Zabīdī and al-Jabartī were atypical of their time. Their 
breadth of knowledge and the ease with which they passed between types 
and sources of knowledge and tried to merge them were unusual. Their 
careers were also unique: how many educated Ottomans devoted their 
entire lives to studying? This was not just a matter of financial capabilities 
but also a cultural norm. Numerous examples offered in this book depict 
the normative practice of combining intellectual activity with a day job to 
support oneself (including cases in which such a job was not an economic 
necessity). Moreover, many Ottomans earned a living from work that was 
not necessarily in their fields of interest. They were compelled to post-
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pone and minimize the time for study to their leisure time. Some utilized 
the twists and turns their careers took, including assignments to missions 
throughout the empire, to further their studies with new teachers. How-
ever, the volume and scope of their interests matched the style of the era; 
their careers were not just possible but even worthy of note and praise.

In that case, what do the careers of the teacher and student noted here 
teach us about the modi operandi of Ottoman science? The following four 
points serve as a summary of the issues addressed in the book.

Ottoman scientific activity occurred in a multilayered, eclectic, and practical 
manner. While this description may be broadly applied to other premod-
ern scientific systems as well, the Ottoman case was an extreme example 
of mixture. Ottoman culture based itself on a rich past and an even richer 
present. For six hundred years, Ottomans were closely connected to nu-
merous and varied cultures. The social organization in the framework of 
the household and the process of instilling scientific activity and tech-
nology in the administration of the state paint a businesslike and prac-
tical approach to science and technology. Pragmatism was not devoid of 
symbolism of patronage of science and the arts, whether through indi-
vidual or state patronage. These patterns appeared in all domains of state, 
societal, and cultural operation—from education, law, and finance to the 
military—and now we see them also in science. Interests interlaced: those 
of the center and the periphery, of patrons and scholars, and functional 
use alongside symbolism of power, status, and identity. All these social 
components and cultural meanings wove the fabric that was science and 
technology in the Ottoman Empire.

The Ottoman Turkish language contributed a tool for scientific use by the 
Ottoman elite. Ottoman was the language in which cultural activities on 
an imperial level were conducted. Al-Zabīdī, from India, produced mag-
num opus in Arabic but made use of Ottoman Turkish sources; al-Jabartī 
wrote the history of Egypt in Arabic and was not disconnected from the 
rich Ottoman Turkish historiographic traditions of the imperial center 
(even if he was in no hurry to acknowledge his debt to generations of 
earlier historians).11 Ottoman Turkish was the cultural language of the 
elite (the everyday language was Anatolian Turkish); whoever wanted to 
attain the recognition and patronage of the authorities had to present 
work in their language.

This is not to say that the use of local languages for learned writing 
became redundant. Those who did not seek imperial patronage, were not 
well versed in Ottoman Turkish, or purposely wanted to address their own 
community (in addition to or instead of writing in other instances to the 
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imperial center) continued to use local languages. Literary and scientific 
writing not only continued to exist but even flourished in the various Bal-
kan languages, Arabic, Hebrew, and so forth. In the case of Arabic, it was 
much more than a local language, as it also retained its position as a link to 
a wider Islamic audience outside Ottoman domains. Translation, along-
side the writing of original works directly in Turkish for the first time, cre-
ated an important body of knowledge in Ottoman Turkish.

Networks and patronage formed an important organizational factor in sci-
entific activity. Households served as the social organizational unit and, 
in some cases, also supplied the physical location in which scientific ac-
tivity took place. Sometimes, official patronage metamorphosed into an 
endowed institution. In this case, the scholar benefited from the waqf/ 
vakıf. He received a salary and had the privilege of eating in the in-
stitution’s imaret, as well as other benefits. But even in the absence of 
a legal framework, the relationship between members of a social net-
work—especially in the context of a patron (a member of the elite) and 
a protégé-scholar—was equally binding on both sides. The social inter-
action influenced scientific activity. Financial backing made it possible 
for people to devote time to science; the exact choice of a topic or an ob-
jective was compatible or in agreement with the patrons’ fields of interest 
(real or imagined).

The Ottoman state had brought a measure of bureaucratization to scientific 
activity since the early modern period. Elite patronage of science and art was 
a Middle Eastern Muslim tradition, but the process of methodical orga-
nization and hierarchy in scientific activity is traced to the Ottoman state 
of the early modern era. The relationship between patron and protégé was 
personal and intimate, but during the Ottoman period it became institu-
tionalized under the wing of the state. Scholars became holders of official 
posts at the court and in the bureaucracy. Some of these positions had no 
direct connection to their scientific interests (like Katip Çelebi’s post as 
an army clerk). In other cases, the connection was most evident (like Taki-
yüddîn’s dual hats as imperial astronomer-astrologer at court and at the 
Istanbul observatory). The process was slow as well as partial. Al-Zabīdī 
and al-Jabartī, for instance, did not have bureaucratic positions within 
the Ottoman Empire. Nonetheless, it was important for them to cultivate 
connections with others who were part of the official system and cooper-
ated with the state; they became part of an unofficial state outreach into 
the non-state segment of society. Scholars attained pivotal status in the 
lap of the state. Institutionalization, however, did not make the personal 
relationship redundant but, rather, added a context to scientific activity.
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Ottoman Innovation

This book reconstructs Ottoman conceptualization of “novelty” and its 
relevance to science and technology. Innovations migrated back and forth 
across Eurasia, between the Ottoman Empire, Europe, and Asia along-
side (almost) constant conflict. Co-optation of knowledge from other cul-
tures occurred occasionally in conjunction with both official and unofficial 
political, military, and cultural confrontations with the same cultures. In 
the words of Eric Dursteler, bazaars and battlefields coexisted as different 
patterns of interaction, side by side.12 The relative importance of specific 
channels of knowledge was a matter of change. During the early mod-
ern era, the various channels of knowledge—to and from the Ottoman 
realm—were more or less balanced. No side was clearly favored or more 
advanced than the other. The protagonists of this book were not neces-
sarily occupied with the questions of “origin” and “novelty” in the first 
place.

This situation changed, of course, from the eighteenth century on-
ward, as European sources of knowledge became more and more influen-
tial. Christian Europe was always an important source of knowledge for 
the Ottomans. Even when, in the middle of Süleyman I’s reign, a trend 
emerged toward introversion as part of defining the new Ottoman iden-
tity, taste, and fashion,13 the cultural dialogue with Europe continued. 
Indeed, already in the seventeenth century, Ottomans marked an acceler-
ated interest in new medical knowledge from Europe. Ottoman observers 
were perfectly aware that specific knowledge they encountered was new 
and that its source indeed lay in Europe, as when, for example, chemical 
medicine entered the Ottoman Empire at the end of the seventeenth cen-
tury. This development led to significant diversion from humoral medicine 
founded on botany—the accepted tradition in the Ottoman Empire. Ac-
cordingly, chemical medicine was named tibb-i cedid, or “new medicine.” 
The title of chemical medicine in the Ottoman language shows that Otto-
man authors were enthusiastic about it exactly because of its novelty and 
newness, or at least they presented it that way. However, this new knowl-
edge had very limited impact outside elite scientific culture. Even within 
the elite, the new medicine was framed and contained by standard medical 
concepts of the time.14

In the eighteenth century, lively discussion emerged among the Otto-
man elite surrounding the concepts of innovation and originality. Words 
such as beauty, innovation, invention, fresh, original, and imagination often 
appear in contemporaneous poetry and prose. Similarly, new motifs in de-
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sign and spatial organization were exhibited in the arts and architecture. 
People of the era accepted these structures as the height of good taste.15 
Interestingly, in Europe, from the end of the eighteenth century, involve-
ment and experiments with new forms and experiences became some-
thing of a fetish as well. However, in Europe the concept of modernity 
gained momentum to become a category of thinking. There evolved self-
interpretation of a new historical path; with it came the distinction be-
tween periods and complete separation of the new from the old system.16

Only in the nineteenth century did Ottoman discourse give rise to 
new expectations, experiences, and possibilities departing from tradi-
tional concepts and points of references. The new concepts and the enor-
mous amount of new knowledge that was assimilated by the Ottomans 
determined together changes in the Ottoman way of life that had not oc-
curred in the past—certainly not at such an accelerated pace or as power-
fully or profoundly as were taking place at the time. Seemingly minor 
changes—such as adoption of the French metric system for measuring 
weight and distance, and the introduction of sewing machines in general 
and those manufactured by Singer in particular—were made possible by 
self-assurance and recognition of the need for and legitimacy of new ex-
periences; these in turn brought about profound and irreversible social 
and economic changes in the way people perceived their physical space, 
work, and production.

The Ottoman Empire officially adopted the metric system of weight 
and measurement in 1869, but it was already familiar from the 1830s. It 
had already been applied in certain areas of the empire and in various 
fields of commerce—the medications market in Istanbul and the tobacco 
market, for example, which were connected to the international markets. 
But in the fall of 1869, a five-year process began to turn the metric sys-
tem into the obligatory system throughout the empire. This put an end to 
the various traditional weight and measurement methods used through-
out the empire, where even identical terms were differently defined. This 
situation caused difficulty in the transfer of goods and thus challenged 
commerce within the empire and hampered efficient supervision of trade. 
The impetus for regulation and unification was in keeping with the goals 
of the Tanzimat, the organizational reforms of the structure of the state 
and society that took place in 1839–1876. Moreover, the metric system was 
intended to reduce the margin of error and the ability to operate illegally 
or dishonestly. The reality was less optimistic, as with most other reforms. 
The level of unification that the metric system was assumed to be able to 
achieve was perhaps unrealistic in the first place. Inspections after imple-
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mentation of the new method showed that even a decade following their 
initiation, the implementation was only very partial, even in government 
ministries.

The two methods—the old and the new—were applied in conjunc-
tion by the public and the authorities. Indeed, the government printer 
published official exchange tables—proof of its coming to terms with the 
transition. The former system was so familiar that the public had diffi-
culty making a speedy transition to the new method of measurement. The 
new system was also essentially different from the traditional method and 
required new terminology. Hence, the Ottomans were required to accus-
tom themselves to a new way of thinking and to express themselves in a 
new language, a process that cannot be quickly or easily managed. Only in 
the 1930s did the enforced implementation of the Turkish law of weights 
and measures complete the transfer in the core areas of the empire (at this 
stage, already the “former” empire) to the metric system. The transition 
period took no less than sixty years—not significantly different from the 
parallel process in France, the birthplace of the metric system, where it 
took fifty years for society to fully assimilate the method.17

The Singer sewing machine was produced by an American company 
that established itself in Europe as well, and later in the Middle East. 
The machines first appeared in Beirut in 1860 and toward the end of the 
nineteenth century became a familiar household appliance throughout 
the Middle East. The Singer Company knew how to market the machine 
very well: its agents were spread out all over the Middle East and were 
able to offer easy payments (Singer was the first to offer monthly credit 
payments in the Middle East) as well as training, parts, and repairs in the  
client’s home. The novel marketing strategy and pricing, alongside the  
prestige of the machine as a high-quality, reliable instrument, allowed  
the company to enter many homes. The machines also enabled the trans-
fer to industrial production and mass-marketing of finished products, in-
cluding clothes, footwear, and umbrellas. Until then, many families had 
purchased raw material and sewed these necessities at home. Tailors and 
shoemakers upgraded their workshops, and women entered the workforce 
en masse. Thanks to the household sewing machine, women could con-
tinue working at home and produce quantities of quality goods that they 
could sell. They were able to contribute to their family income without 
having to leave home and be in contact with strangers (employers and 
clients).18

The new metric system and new sewing machine worked differently in 
late Ottoman society, but both opened fresh financial horizons and gen-
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erated new social realities. At the same time, they also reaffirmed the tra-
ditional order, whether the centralized state or the gendered, hierarchical 
family and society. The sewing machine belonged to “small” technologies 
(to follow Uri Kupferschmidt’s term) that were operated in a “democratic” 
way. Devices, objects, and know-how—including typewriters, cameras, 
pianos, lightbulbs, electric appliances, and cars—were available on the 
market and not controlled from above. The metric system, however, was 
implemented from above. Both inventions required familiarization, but 
then created new personal environments and brought about new social re-
lations and habits; they also drove individuals and groups toward regional 
and national integration.19 Ottoman scientific experience was a compli-
cated and evolving mosaic whose many different pieces coexisted in har-
mony, competitiveness, and tension.
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